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RECORD OF DECI SI ON

Ref use H deaway Landfill
Town of M ddl eton, Dane County, W sconsin

FI NAL ACTI ON FOR SOURCE CONTROL AND GROUNDWATER CONTROL

Site Name and Locati on

Ref use Hi deaway Landfill is located in the SW/4, NAM/4, Section 8, T7N R8E of the Town of
Mddleton. The 1.2 mllion cubic yard landfill containing municipal, comercial and
industrial waste is situated in a rural surrounding that is donminated |argely by agriculture.

St at ement of Basis and Purpose

Thi s deci si on docunent represents the selected final renedial action for both source and
groundwat er control at the Refuse H deaway Landfill located in the Town of Mddleton. This
final renedial action was devel oped i n accordance with the Conprehensive Environnent al
Response, Conpensation and Liability Act of 1980 (CERCLA), as anended by the Superfund
Anendnents and Reaut hori zati on Act of 1986 (SARA), and to the extent practicable, the

Nati onal Contingency Plan (NCP). The attached Summary of Renmedial Alternatives identifies
the information contained in the adm nistrative record for this site upon which the selection
of the renedial action is based.

The State of Wsconsin and the U S. Environnental Protection Agency (U S. EPA) concur with
the selected final action.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthe site, if not addressed by
inpl enenting the renedial action selected in this Record of Decision, nmay present an i nm nent
and substantial danger to public health, welfare, or the environnent.

Description of the Renedy

The sel ected renedies involve Alternative B, Limted Action for Source Control; Alternative
F, Groundwater Extraction and Treatnent with Reinjection to Enhance |n-situ Biorenediation;
and Alternative G Supply Individual Water Treatment Units. These alternatives protect the
public fromdirect contact with waste, control emissions fromthe landfill, renove and
control contaminants within the aquifer and provide reliable potable water if additional
private home water supplies become contam nated. The follow ng specific actions are
proposed:

Alternative B, Source Control Limted Action. Add deed restrictions/zoning and perimeter
signs to the Site. Mintain the existing soil cap and operate and maintain the existing
gas/ | eachate collection system Continue to nonitor 21 groundwater monitoring wells and 12
private homes for Vol atile O ganic Contam nants.

Alternative F, Goundwater Extraction and Treatnent with Reinjection to Enhance Nat ural
Breakdown of Contaminants. Four groundwater extraction wells would be installed on the west
and south sides of the landfill and punp a total of 45 gallons per mnute (gpm. Witer would
be treated to neet di scharge standards and would be reinjected into the aquifer through two
injection wells located east of the landfill. This option avoids discharge of water into

Bl ack Earth Creek, an Qutstandi ng Resource Water and a dass 1, cold water trout fishery.

Alternative G Supply Individual Water Treatnment Units. This is a contingent option if the
area of groundwater contami nation noves and additional homes becone contam nated.
Point-of -entry (PCE) treatnent units would be installed at honmes that becone contam nated or



are immnently threatened with contamnation. Currently, PCE systens are successfully
treating water at two hones downgradi ent of the landfill.

Statutory Determ nations

This final renedy is protective of human health and the environment, conplies wth Federal
and State requirenents that are legally applicable or relevant and appropriate to the
renedi al action, and is cost effective. This renedy satisfies the statutory preference for
renedi es that enploy treatnent that reduces the toxicity, nobility or volume as a principal
el ement because it reduces toxicity, nmobility or vol une.

Because this remedy will result in hazardous substances remaining on-site, a reviewwll be
conducted to ensure that the renmedy continues to provide adequate protection of human health
and the environnent within 5 years after the commencenent of this source control and
groundwat er control renedial action.

Ceorge Meyer, Secretary Dat e
W sconsin Departnent of Natural Resources

Val das V. Adankus, Regional Adm nistrator Dat e
U S EPA Region 5
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RECORD OF DECI SI ON SUMVARY

Ref use H deaway Landfill
Town of M ddl eton, Dane County, Wsconsin

l. SI TE DESCRI PTI ON

Ref use Hi deaway Landfill was listed on the National Priorities List (NPL) by the U S.

Envi ronnental Protection Agency (EPA) in Cctober, 1992. Refuse H deaway Landfill (RHL) is
located in the SWL/4, NW/4, Section 8, T7N, RBE, Town of M ddl eton, Dane County, Wsconsin
(See Figure 1, Site location map). The 1.2 nillion cubic yard landfill containing

muni ci pal , comrercial and industrial waste is |ocated in a rural portion of the Town of
Mddleton, 2 mles west of the City of Mddleton and 4 niles east of the Village of Cross
Pl ains. According to the 1990 census, there are 3,628 persons living in the Town of

M ddl et on.

RHL is located in the easternnost section of the upper Black Earth G eek drainage basin
(Figure 2). The Black Earth Creek drai nage basin has an area of 46 square mles in Dane
County. The headwaters of Black Earth Creek flow to the west, essentially originating at
RHL, al t hough the drai nageway exiting the RHL property is internmittent. G oundwater

di scharge accounts for 80%of the total flowinto Black Earth Creek. Mst of the groundwater
di scharge to Black Earth CGreek occurs to the west of RHL, near the Village of Cross Plains.
In the inmmediate vicinity of the landfill, the water table and the potentionetric surface
configuration, as well as vertical gradient information confirmthat Black Earth Creek is not
a regional divide and the creek is not a major discharge point for groundwater in the area of
the landfill. The only other surface water bodies in the area are the sedi nmentation basin at
the landfill and several internmittent tributaries termnating at the creek. These are
hydraul i cally connected to Black Earth O eek.

Bl ack Earth Creek is a highly productive trout streamin southern Wsconsin and is unique for
its natural reproduction of wild brown trout. The portion of Black Earth Oreek nearest the
landfill is classified as a Class |, cold water trout fishery. dass | trout streans support
natural reproduction of wild trout and do not require stocking of hatchery trout. WId brown
trout conprise alnmost all of the trout population in the upper Black Earth Creek. None of
the fish in the creek are known to be endangered or threatened. A 1985/86 study of Bl ack
Earth Creek indicated that the stream ecosystemis being stressed. These stresses include
sedi nent accunul ati on, |ow di ssol ved oxygen concentration, increased streamtenperature, and
dense nacrophyte grow h.

Land use in the area surrounding the landfill is diverse. The landfill property itself,
outside the fill boundary, is currently being rented by the landfill owner to a sand and
gravel company as a storage area for truck and construction equiprment. The Refuse H deaway
Landfill ROD north and west side of the landfill property are bounded by a Christmas tree

farm while the renaining area surrounding RHL is predominantly agricultural with field corn
and ot her dairy support crops being the nost common output. A small wetland area is |ocated
sout heast of the landfill. Several large dairy farns and many other ninor dairy farns are
located in the vicinity of the landfill. In addition, several residences are |ocated near
the landfill. Modst hones are | ocated adjacent to County H ghway 14 or in the Deer Run

Hei ghts Subdi vision to the southwest of the landfill. Figure 3 presents the |ocal |and use
around the former landfill.

Private water supply wells provide water for the residences and agricultural uses in the RHL
area. Approximately 53 hones are within 1 nile of the Site. Three private wells

downgr adi ent of the landfill have had Vol atile O ganic Conmpounds (VOCs) detected in them
Figure 4 shows the locations of these wells. One of these residences is currently vacant
while two others have treatment systens in place to treat the docunented groundwater

cont am nat i on.



The Refuse H deaway Landfill is located in an area which has been gl aci ated, approxi nately
2.5 mles fromthe driftless area of Wsconsin. Unconsolidated naterials in the areas

adj acent to the landfill consist of Pleistocene glacial deposits, primarily till and outwash.
Lacustrine sedinments, consisting of layered silt and clay with a few sand | ayers, overlie the
till and outwash deposits in sone valley areas. The thickness of the unconsolidated deposits

range fromb5 feet thick on the north side of the Site to greater than 250 feet in the valley
hal f-nmile southwest of the Site. Bedrock in the area consists of Canbrian sandstones
overlain in sone areas by Ordovician dolomtes. Up to 105 feet of dolomite is present on the
bluff to the northwest of the landfill. Beneath the Canbrian sandstone, the Precanbrian
bedrock consisting of rhyolite, granite, and basalt occurs at depths greater than 1,000 feet.

The Canbrian sandstone is the principal aquifer for Dane County. Were the thick glacial
outwash deposits are saturated, they are al so capabl e of producing large quantities of water
and are the principal aquifer for several private hone and farmwells located in the valley
sout hwest of the landfill. The sandstone and the sand and gravel of the outwash deposits
appear to be hydraulically connected. Figure 5 presents a regional water table map. The
direction of regional groundwater flow coincides with the flow direction of Black Earth Creek
Vall ey, flowing fromthe northeast to the southwest. A regional groundwater divide
(separating the Wsconsin River and Yahara River watersheds) is |ocated approxi mately
three-quarters of a mle to the east of the RHL

Refuse H deaway Landfill ROD

I mredi ately surrounding the landfill, there appears to be a localized radial conponent of
groundwater flow fromthe landfill. To the north of the landfill, groundwater at the water
table flows to the north, essentially against the regional flow direction. The apparent
radial flow pattern emanating fromthe landfill to the north appears to be limted to the

upper 50 feet of the saturated strata. Goundwater flow at depth migrates to the sout hwest,
consistent with the docunented regional flow pattern to the sout hwest.

G oundwater flow in the unconsolidated deposits to the south and east of the landfill is to
the south, while further off the Site to the south, the flow directi on changes and nerges
with the regional flow direction which trends in a southwesterly direction. This

sout hwesterly direction of flowis also observed within the topographic ridges to the west
and sout hwest of the landfill.

No endangered species are known to be located in the vicinity of RH.. There are no historic
| andmar ks that would be potentially affected by RHL.

1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

A Site Hstory

John DeBeck, the owner and operator of the Refuse H deaway Landfill, received a |andfil
license fromthe Wsconsin Departnent of Natural Resources (WDNR) in 1974 to operate a 23
acre landfill. The main engineering requirenment was that he maintain at |east 10 feet of

soi|l between the waste and bedrock and that he daily cover the waste. Nunmerous violations of
the daily cover requirenents are noted in the WONR file of the Site. The Site was filled

fromsouth to north, but was not operated in "phases". Therefore, the entire waste vol unme
(approximately 1.2 mllion cubic yards) was exposed to | eaching by rain and snow nelt

t hroughout the operating history. The landfill owner reported receiving a variety of
commercial and industrial wastes including: full barrels of glue and paint, barrels of ink
and i nk washes, spray paint booth by-products and paint stripper sludge, and spill residue
containing VOCs. In addition, large volunmes of nunicipal wastes fromcities and tows in

Dane County were al so disposed of at the landfill.

John DeBeck closed the landfill under court order in May, 1988. At that tinme, he covered the
landfill in accordance with NR 504.07, W Adm Code, and placed a 6 inch grading |ayer of
coarse soil over the waste, followed by 2 feet of clay soils. Two and a half feet of general



soils were placed over the clay and 6 inches of topsoil, seeded and mul ched, finished the
cap. The final cover was conpleted in Cctober, 1988. In January, 1989, John DeBeck decl ared
bankruptcy and was unabl e to undertake additional renediation of the landfill or
investigation of the degree and extent of groundwater contam nation

Therefore, in early 1989, the State of Wsconsin undertook the continued renediation and
investigation of the Site, as well as all operation and mai ntenance activities. Costs for
this work were paid by the Environnental Fund which are nonies froma variety of sources,
including fees paid by the owners and operators of solid waste landfills, hazardous substance
generator fees, licensing fees for pesticide use and general tax revenues.

B. Response Actions

In Fall, 1989, the State began a nunber of actions designed to renediate the i nmedi ate
probl ens of:

1. net hane gas and | eachate migration fromthe landfill.
2. private water supply contam nation at three wells.
3. groundwat er contam nati on and possi bl e invol venent of additional private wells

The fol l owi ng acti ons were taken

1. Gas and | eachate extraction system Construction of a gas and | eachate extracti on system
was conpl eted in August, 1991. The systemconsists of 13 gas/leachate extraction wells,
header piping, blower, flow control systens, electrical control systens, telenetry
system a ground flare that neets all applicable air em ssion standards, and a | eachate
hol ding tank. Leachate is extracted from8 of the 13 wells. The other five wells have

| eachate heads of less than 6 feet at the base of the wells. [In Sunmrer 1993, the gas
extraction systemwas extended in the southwest corner of the landfill to control gas
mgration through the landfill cap at that |ocation

2. Long-termoperation and mai ntenance of the gas/l|eachate extraction system A consulting
firm(Terra Engi neering and Construction, Inc.) was hired in 1992 to operate and nmaintain
the extraction systemand landfill surface for up to 5 years. Besides actual 0 & M of
the extraction system Terra nonitors gas probes surrounding the landfill for nethane
m gration, analyzes |eachate sanples for conpliance with a wastewater permt for
di scharge to the Madi son Metropolitan Sewerage District, ensures subcontractors (e.g.
| eachate hauler) performall duties, inspect the landfill cover for erosion problens, and
ensure that applicable air em ssion standards are net.

3. Repair of Final Cover Soils. The landfill cover experienced significant erosion and in
Fall, 1992 a cap repair and restoration project was undertaken. GCeonenbrane and heavy
riprap was installed in the areas of worst erosion, settlenment cracks were repaired, an
access road over the landfill surface was constructed, top soil, seed and nmulch were
added to areas of sparse vegetation. At this tine, the landfill surface is in fairly
good repair

4. Methane gas nonitoring at private hones. |In 1989 and 1990, private hones were nonitored
for the presence of nethane gas. The hones were all in excess of 1600 feet fromthe
landfill and no gas was ever detected in any of the hones

5. Private Water Supply Wells. Three private water supply wells, serving three hones, were
di scovered to be contam nated with VOCs in January, 1988. The conpounds exceedi ng
W sconsin NR 140 Enforcenent Standards (Federal MCLs) and their naxi numconcentration in
the private wells are:



Maxi mum Cont am nant Concentration in Private Wlls

COVPOUND CONCENTRATI ON ES
(ppb) (ppb)
Tet rachl or oet hane 31 5
Tri chl or oet hane 8.9 5
Vinyl Chloride 6.1 0.2

(NOTE:  Vinyl chloride has not been detected since 3/88)

The landfill owner supplied bottled water until January, 1989 at which tine the State
took over paynent for bottled water deliveries. In Fall, 1989, testing for design of a
point-of -entry (PCE) water treatnment systemwas undertaken. The system an activated
carbon filtration system nmanufactured by Hell enbrand Water Systens, was installed in 2
hones in April and May, 1990. The third home is no | onger occupied and the water well
has been shut down. The third property (owned by Randall Swanson) is used as a business
and the State continues to supply bottled water to the business.

The State nmintained and tested the PCE systens for two years. |n Summer, 1992

ownershi p of the PCE systens was transferred to the honmeowners. Each honeowner is now

pernmanent |y responsi ble for nai ntenance and testing of the PCE systemin that hone. Al
testing to date indicates that the filtration systens reliably produce safe, drinkable

wat er .

Testing of Private Water Supplies Wthin Ohe Mle of the Landfill. In Fall, 1989, 43
private water supply wells (serving 53 hones) were tested for the presence of Volatile
O ganic Chemicals. Two testing rounds were conducted, in Cctober, 1989 and January,
1990. The tests showed that all private wells (except the 3 previously nentioned) were
free of VOCs. In one of the testing rounds, toluene was detected at approxinmately 1 ppb
in several private wells. Laboratory contam nation is believed responsible for this.
Subsequent testing showed all VOCs to be bel ow detection at all the hones.

Groundwater Monitoring Study. In Sumrer, 1990, the State undertook an intensive
groundwat er investigation to determ ne the degree and extent of VOC contam nation

Hydro- Search, Inc. of Brookfield, W perforned the investigation. Twenty-seven
groundwater nmonitoring wells were installed. There were 30 existing nonitoring wells at
the Site, for a total of 57 nonitoring wells in the study. (See Figure 7) The study
eval uated the geol ogy, the vertical and horizontal groundwater flow, the average
groundwat er velocity in each geologic unit, the extent of aquifer contami nation, the
direction of plune novenent, prelimnarily eval uated four renedial actions, and nade
recomendations on future work at the Site. The study showed that the groundwater plune
has the potential to contami nate the Deer Run Hei ghts subdivision, |ocated approximately
1 mle southwest of the landfill. In January, 1991, the State began nonitoring private
wells in the eastern portion of Deer Run Heights.

Cont am nants detected above WONR Enforcenent Standards (Federal MCLs) and their nmaxi mum
concentrations detected in the groundwater at RHL, include



10.

C

Maxi mum Cont am nant Concentration in G oundwat er

COVPOUND CONCENTRATI ON ES
(ppb) (ppb)

Benzene 20 5

Chl or of orm 37 6

1, 2- Di chl or oet hane 41 5

Ci s-1, 2- D chl or oet hene 1, 900 70

1, 2-Di chl or opr opane 21 5

Tet rachl or oet hene 150 5

Tri chl or oet hene 160 5

Vinyl Chloride 525 0.2
Nunerical Mdel Sinmulation and Assessnent of Contam nant Plume Mgration. In Summer,
1991, a nunerical nodel was perforned by Hydro-Search, Inc. (HSI) in an effort to
estimate novenent of the plune front downgradient of the landfill. A nunber of

simul ati on scenarios were perforned, resulting in a range of possible outcomes. The
nodel i ng effort provided an evaluation of the State's groundwater nonitoring strategy and
suggested that at |east one additional nonitoring well be installed in the Black Earth
Creek Valley. The study concluded that it is unlikely that the plunme front will nove
beyond its present |ocation, however, the possibility of future plunme nmovenent coul d not
be rul ed out.

Testing for netals, sem-volatiles compounds, pesticides and PCBs. In May and July 1993,
18 nonitoring wells and 2 contam nated private wells were tested for the presence of

nmetal s and sem -volatile conpounds (SVOC). Three wells near the landfill with high

| evel s of VOCs were also tested during the sane period for the presence of pesticides and
PCBs. In general, netals were detected at background | evels, no PCBs were detected, a

|l ow | evel of one SVOC (bis (2-ethyl hexyl)phthalate) was confirmed at one well and one | ow
| evel pesticide (heptachlor) was confirnmed at one well. A low level of 4,4 -DDT was
detected but not confirmed in one well.

Long term groundwater nonitoring. The State has established a | ong-term groundwat er
nonitoring programthat nonitors the novenent of the plune and tests private wells
closest to the plune. Testing for VOCs is conducted sem -annually (in May and Cctober)
on 21 nonitoring wells and 12 private wells.

Gvil Actions/Suits

Several civil actions have been undertaken with regard to RHL. The foll owi ng sumari zes
t hese actions:

Action to Cose the Landfill. On May 2, 1988, WDNR issued Special Consent O der
#SOD- 88- 02A requiring closure and nonitoring of RHL. John DeBeck stopped accepting waste
on May 16, 1988 and covered the landfill in accordance with NR 504.07, Ws. Adm Code.

On August 16, 1988, the WDNR referred John DeBeck to the Wsconsin Departnent of Justice
for non-conpliance with Special Oder #SOD 88-02A. On Decenber 30, 1988, DeBeck entered
into a Stipulated Agreement with the State of Wsconsin to conplete specified work at the
landfill. On March 17, 1989, John DeBeck was issued a Contenpt Order for failing to
conply with the Decenber 30, 1988 stipul ated agreenent. The Contenpt Order provided for



DeBeck to liquidate all the assets of the Refuse H deaway Landfill Corporation and
deposit the noney into the VWDNR "Waste Managenent Fund" to pay for future cleanup at the
landfill.

2. John DeBeck v, WDNR. The WDNR i ssued a "Conditional Cosure Plan Approval Modification"
on Septenber 6, 1988. The closure plan approval required John DeBeck to undertake
specific actions with regard to closure of the landfill. On Cctober 6, 1988, John DeBeck
chal l enged the WONR s authority to issue the closure plan nodification to himrather than
Refuse H deaway, Inc. The trial court and appellate court vacated the DNR orders by
finding that Refuse H deaway, Inc. was the owner/operator of the landfill and that the
State could not inpose liability on John DeBeck, as a fornmer owner/operator under the
State's Solid Waste Statute (W Stat. Sec. 144.44).

3. Stoppleworth, ex rel., Schultz, ex. rel, vs. Refuse H deaway, Inc., et. al. Two hone
owners (Al & Jean Stoppleworth and Craig & Anita Schultz) whose wells were contam nated
by the landfill sued insurance conpanies for Refuse H deaway, Inc. in Sumer, 1991 for

damages they suffered due to | oss of hone val ue and possible health effects fromthe
contamnation. The jury found for the plaintiffs and an undi scl osed settlenment was
reached with the insurance conpani es invol ved.

4. Sunnysi de Seed vs, Refuse H deaway, Inc., et. al. |In Summer, 1993 Randall Swanson sued
i nsurance conpani es for Refuse H deaway, Inc. for damages due to groundwater
contam nati on under rmuch of his property and the | oss of use his water well. The jury

found for the defendants. The verdict was affirmed on appeal (1995).

5. John Stoppleworth vs. Refuse H deaway, Inc., et. al. |In Sumer 1993, John Stoppl eworth
(son of Al Stoppleworth) sued insurance conpanies for Refuse H deaway, Inc. for health
impacts fromusing water at his parent's hone. Stoppleworth clained that skin cancer he
suffered was due to VOCs in the hone well water. The jury found for the defendants. The
verdict was affirmed on appeal (1995).

D. Renedial Investigation/Feasibility Study (R /FS)

In May 1991, the WDNR offered to enter into a contract with a group of PRPs to undertake an
remedi al investigation and feasibility study (RI/FS) at RHL. After being unable to secure an
agreenent, and after reviewing data fromthis Site, the WDNR recommended to EPA that the Site
be included on the National Priorities List (NPL). The Site was listed on the NPL in Cctober
1992. A Cooperative Agreenent was signed between U S. EPA and WDNR in April 1993 all owi ng
the WDNR to act as |lead agency in performing a RI/FS pursuant to s. 144.442, Wsconsin
Statutes and the Conprehensive Response, Conpensation and Liability Act ("CERCLA"). The
RI/FS for this Site was financed by the federal Superfund program The WNR secured a

consul tant, Hydro-Search, Inc., and the RI/FS officially began in Cctober 1993.

The RI for RHL was conpl eted Septenber 1994 and the FS was conpleted in February 1995. The
VWDNR i ssued a Proposed Plan in February 1995. The Proposed Pl an selected A ternatives B
(Limted Action for Source Control), Alternative F (Goundwater Extraction and Treatnent with
Rei njection to Enhance In-Situ Biorenediation) and Alternative G (Supply Individual Water
Treatnent Units) as the Final Renedy for the Site. Data submitted during the public coment
period caused WONR to retain the proposed plan. Factors considered by WONRin naking it's
decision are listed in Section IIl, Hghlights of Cormunity Participation.

I11. COVMMUNI TY PARTI ClI PATI ON

A Community Relations Plan for the Site was finalized in June 1994. This docunent |ists
contacts and interested parties throughout the |ocal and governnent community. |t also
est abl i shes conmmuni cati on pathways to ensure tinmely dissem nation of pertinent information.
An information repository has been established at the Gty of Mddleton Library |ocated at
7426 Hubbard Avenue, M ddleton, W. The admnistrative record is nade available to the
public at the Departnment of Natural Resources, 101 S. Wbster St., Mdison, W 53707.



The Proposed Plan (in the formof a Superfund Fact Sheet) for the Refuse H deaway Landfill
was released to the public in February 1995. The notice of availability for the Proposed
Pl an and the RI/FS was published in:

1. Cross Plains Arrow on February 2, 9 and 16, 1995.
M ddl eton Ti nes-Tri bune on February 2, 9 and 16, 1995.
3. Capital Tinmes and Wsconsin State Journal on February 11, 1995.

N

A public comment period was held from February 13 until March 14, 1995. |In addition, a
public neeting was held on February 23, 1995. At this neeting, nenbers fromWNR and U. S.
EPA answered questions about problens at the Site and the renmedial alternatives under
consideration. A response to coments received during this period is included in the
Responsi veness Summary, which is part of this Record of Decision.

A chronol ogy of other community relations activities for this Site foll ows.
Publ i c Meeti ngs

Al public neetings |listed bel ow were announced through a press release and the distribution
of a fact sheet.

Novenber 13, 1989. This neeting discussed the InterimRenedi al Measures contract between
VWDNR and Warzyn Engineering, Inc. The contract called for design of point-of-entry treatnent
systens for contam nated hone wells, sanpling of private wells for VOCs within 1 mle of the
Site and design of a gas/leachate extraction systemfor the landfill.

February 28, 1990. This neeting updated the public on results of the first sanpling round of
private wells, installation of the "partial gas/leachate extraction systenf used to design
the full extraction system and design of the point-of-entry treatnent systens for

contami nated private wells.

July 10, 1990. This neeting discussed the contract for the G oundwater Mnitoring Study

bet ween VWDNR and Hydro- Search, Inc. of Brookfield, W. The investigation goals included
installation of 22 additional nonitoring wells, groundwater testing for VOCs, determ ning
degree and extent of aquifer contam nation, and eval uation of groundwater discharge to Bl ack
Earth Creek.

Qctober 2, 1990. This neeting updated the public on energency erosion control mneasures
undertaken at the landfill in July 1990, prelimnary work on the G oundwater Monitoring
Study, and the design and award of a construction contract for the full gas/leachate
extraction systemfor the landfill.

June 25, 1991. This neeting concentrated on the results of the G oundwater Monitoring Study
and delineation of the contami nant plune. Conpletion of the full gas/l|eachate was al so
di scussed.

July 8, 1992. This neeting updated the public on on-going operati on and mai nt enance
activities at the Site, including operation of the gas/leachate extraction system and

noni toring of groundwater and private hone wells. An Erosion Control contract between Danes
& Moore and WDNR was di scussed. Proposal of Refuse H deaway Landfill for Superfund status
was al so di scussed.

May 6, 1993. A Superfund Fact Sheet was issued and a neeting was held to provide a sunmary
of the Site history, explain the Superfund process and delineate the approved R work plan.
The Wsconsin Departnent of Health and Social Services (WHSS) also participated to discuss
their role inthe RI/FS and the Health Assessnent that woul d be devel oped.

July 7, 1994. A Superfund Fact Sheet was issued and a nmeeting was held to di scuss on-goi ng
Superfund activities, including the draft Rl and Alternative Array Docunent. Qperation and



nmai nt enance activities at the Site were al so di scussed. WDHSS personnel attended and
di scussed the Prelimnary Health Assessnent.

Techni cal Availability Sessions

Decenber 19, 1989 and January 24, 1990. These two availability sessions gave the public the
opportunity to speak personally with WDNR and engi neering consultant staff. These were
"drop-in" sessions with no formal agenda. These were announced to the public through press
rel eases and nmilings, but no fact sheets were prepared. Approximately 10 to 15 peopl e
attended each session.

Landfill Open House

Cctober 14, 1993. An open house was held at the landfill to allow the public to view the
remedi al activities that had been conpleted on the landfill (e.g., gas/l|leachate extraction
system and cap repair and restoration work) as well as ask questions of the key personnel

fromthe WONR and WDHSS.  Approxi mately 30 people attended the open house.

Public Health Intervi ews

July, 1993. As part of the Community Rel ations plan and Health Assessnent for the Site, WNR
and WDHSS personnel conducted interviews in private hones of over 50 residents in the Towns
of Mddleton and Cross Plains. Residents were notified of these interviews and all who
showed interest in participating were interviewed.

Concl usi on

The public participation requirenents of s. 144.442(6) (f), Wsconsin Statutes, and the
community relations requirements in the National Contingency Plan at 40 CFR s. 300.430(f) (3)
have been net in this remedy sel ection process. Al the docunments |isted above are avail able
in the Adm nistrative Record at the Gty of Mddleton Public Library and the WDNR of fi ce
(addresses for both are listed above). (A copy of the Administrative Record is al so

avail able at the U S. EPA offices at 77 Wst Jackson Boul evard (7th Fl oor Records Center),

Chi cago, lllinois.)

V. SCOPE AND ROLE OF THE RESPONSE ACTI ON

The response actions selected by this ROD address the foll owi ng areas:

« long-termsource control at the landfill
« control and treatnent of contam nated groundwater
e replacenment of contam nated water supplies, if needed.

Previ ous actions taken by the State of Wsconsin have addressed the threat posed to hunan
health and the environnent by the landfill itself. The nethane gas and | eachate extraction
system constructed in 1991 controls the novenent of potentially explosive gases and neets all
applicable air em ssion standards. This systemal so renoves contamnated |iquid fromthe
landfill and reduces the novenent of contam nation into the groundwater beneath the landfill.
The landfill cap has been repaired and upgraded to prevent direct contact with waste. This
ROD addresses the long-termprotectiveness of the landfill cap and the | ong-term operation
and nmi ntenance (O&\) of the gas/l|eachate extracti on system

The State of Wsconsin installed point-of-entry (PCE) treatnent systens in two private hones
to renove contamnants fromthe home wells. The State al so undertook a groundwat er
investigation to define the degree and extent of groundwater contamination. At this tine,
contam nated groundwater at the Site poses a potential future threat to human health and the
envi ronnent because of risks from possible ingestion of or dernmal contact with the

groundwat er shoul d the groundwat er contam nation spread, should the PCE units not be

mai ntai ned or should new wells be installed in the contani nated zone.



The sel ected renedial actions, described as Alternative B, Limted Action for Source Control
Alternative F, Groundwater Extraction and Treatnent with Reinjection to Enhance In-Situ

Bi orenedi ation, and Alternative G Supply Individual Water Treatnment Units address the
principal threats posed by Site conditions by elimnating the potential for direct contact
with contam nants of concern, controlling and treating groundwater contam nation and treating
private water supplies in the event they becone contam nated in the future.

These conbi ned actions are intended to address the entire Site with respect to the current

and potential future threats to human health identified in the R, FS and the Site Baseline
Ri sk Assessment.

V. SUMMVARY OF SI TE CHARACTERI STI CS
A Topogr aphy

Regi onal topographic variation is extreme in Dane County near RHL (Figure 1). Loca

t opographic relief in excess of 200 feet is comon in the vicinity of the landfill. Bluffs
with peak el evations often greater than 1,150 feet mean sea level (nsl) are present along the
north and west sides of the landfill, while the south and east sides of the landfill have

ground surface elevations as | ow as 930 feet nsl
B. Ceol ogy/ Hydr ogeol ogy

The geology in the vicinity of RHL is typical of the glaciated portion of Dane County,

W sconsin. Unconsol i dated deposits of glacial origin consisting of till, outwash, and

gl aci al | ake sedinents cover the area, often reaching thicknesses of several hundred feet.
Bedrock in the area consists of Canbrian sandstones overlain in sone areas by O dovician
dolonmites. Beneath the Canbrian sandstone, the Precanbrian bedrock consisting of rhyolite,
granite, and basalt occurs at depths greater than 1,000 feet. The Canbrian sandstone is the
principal aquifer for Dane County. Saturated, thick glacial outwash deposits al so produce
large quantities of water and are the principal aquifer for several wells located in the
val l ey sout hwest of the landfill.

Fi gure 6 shows the physiographic areas and gl aci al -age deposits in the area of RHL. dacia

material s include both outwash and till; lacustrine sedinents consist primarily of |ayered
clay and silt. Thickness of the unconsolidated deposits encountered at RHL range from5 feet
thick on the north side of the landfill (at P-17S location) to greater than 250 feet thick
approximately % mle southwest of the landfill (at P-31 location). (See Figure 7) The

fine-grained | acustrine deposits overlie sandstone or outwash and are prinmarily found east
and sout heast of RHL. The grain size analysis shows the unconsolidated naterials to be quite
vari abl e in conposition, ranging fromfine-grained sanples with 98%clay and silt to
coarse-grained sanples with 46% gravel and 48% sand. Mst sanpl es consisted of a m xture of
fine and coarse grains

The bedrock in the RHL area consists of Ordovician Prairie Du Chien dolonite, which caps the
bluffs of the region but is absent in the valleys. Up to 105 feet of dolonite is present at
the P-17 location (Fig. 7) on the bluff to the northwest of the landfill. Canbrian sandstone
of the Trenpeal eau Group underlies the dolomte. The bedrock is exposed at the ground
surface in sone areas of the landfill property and at a road cut along U S. H ghway 14

sout hwest of the landfill. Fracturing of the bedrock is visible in the outcrops

In the RHL area, the water table can occur in the unconsolidated deposits or in the bedrock
The sandstone of Late Canbrian age and the sand and gravel of the outwash deposits appear to
be hydraulically connected. G oundwater occurs under unconfined conditions in nost of the
area. Figure 5 presents a regional water table map. Hydraulic properties of the outwash
deposits and the Canbrian sandstones are conparable. Hydraulic conductivities of both units
are high. Monitoring wells screened in the sand and gravel exhibited average hydraulic
conductivity values of 1.1 x 10-2 cnisec., those screened in sandstone have val ues of 2.2 x
10-3 cm sec, and those in dolomte average 5.6 x 10-3 cni sec.



The direction of groundwater flow generally coincides with the orientation of the Black Earth

Creek Valley, flowing fromnortheast to the southwest. |Imediately surrounding the landfill,
there appears to be a localized radial conponent of flow fromthe landfill apparently due to
groundwat er nmounting beneath the landfill. To the north of the landfill, groundwater at the

water table flows to the north, essentially against the regional flow direction. G oundwater
flow at depth (see potentionetric surface maps, Figure 8) noves to the southwest, consistent
with the regional flow pattern. The apparent radial flow pattern enmanating fromthe | andfil
to the north appears to be limted to the upper 50 feet of saturated thickness. An

unsaturated zone likely exists between the base of the landfill and the water table, based on
significant elevation differences between | eachate levels within the landfill and groundwater
el evations. The elevation difference between | eachate el evati on and groundwater elevation is
approxinmately 36 feet in the northern portion of the landfill and 59 feet in the sout hwest
portion of the fill area.

G oundwater flow in the unconsolidated deposits to the south and east of the landfill is to

the south, while further off the Site to the south, the flow directi on changes and nerges
with the regional flow direction which trends in a southwesterly direction.

The Deer Run Heights subdivision is |located over a mle southwest of the landfill, in the
Bl ack Earth Creek Valley. The subdivision is |ocated on a "bedrock ridge" in the valley.
The groundwater elevations within the ridge tend to mrror that of the surrounding valley.
In 1991, groundwater in the unconsolidated valley deposits appeared to flow through the
bedrock of the Deer Run Heights ridge. The simlarities of the hydraulic conductivities
between the sand and gravel and the bedrock aquifers was thought to account for this
observation. In 1993 groundwater el evations increased significantly and groundwater fl owed
north and northeast into the valley fromthe Deer Run Heights ridge. The increased volune of
wat er noving through the valley appears to preferentially nove fromthe bedrock to the sand
and gravel where the thick unconsolidated deposits allow the water to mgrate nore easily
than in the bedrock.

C Nat ure and Extent of Contam nation
1. Sour ce

A ravine in a bluff adjacent to and north of the Black Earth Creek Valley was used to
construct and operate the Refuse H deaway Landfill. (See Figure 1) The 1.2 mllion cubic
yard landfill operated between 1974 and 1988 and contai ns nunicipal, conmmercial and
industrial waste. Wastes that were disposed of at the Site included full barrels of glue and
paint, spray paint booth by-products and paint stripper sludge, and spill residues containing
Vol atil e Organi ¢ Conpounds. (Ref: State Hazard Ranking System Narrative, WDNR). Source
control actions, including capping the landfill and gas/leachate extraction control direct
contact with waste, surface water contact, and air em ssions fromthe landfill. Previous and
on- goi ng contami nation continues to affect groundwater at the Site.

2. G oundwat er Cont am nati on

Lateral Extent of Contam nation

G oundwater is the main pathway of concern for contaminant migration at the Site. In
general, groundwater flows beneath the landfill and noves southwest to the Black Earth Creek
Vall ey. The main contam nant plunme extends 3,800 feet southwest of the landfill.

Contami nation extends radially fromthe landfill up to 1,500 feet north and east apparently
due to groundwater nmounding beneath the landfill. Lateral extent and concentration of the

plume with respect to total VOCs is delineated in Figure 10. The 1991 VOC data were used to
construct plune figures because all functional wells were sanpled in 1991 and nore recent
sanpling events have involved fewer wells. The groundwater nodeling conpleted in 1993/4
indicates that contam nant migration occurs primarily within the sand and gravel deposits in
the valley. Bedrock migration of contam nants downgradi ent appears to occur where fractures
intersect the sand and gravel deposits within the valley. The rate of groundwater flow near



the landfill is much greater than downgradient of the landfill due to the steep gradients
near the landfill. Flowrates near the landfill range from1.68 ft/day (sandstone) to 3.8
ft/day (sand & gravel). Downgradient of the landfill, flowrates range fromO0. 11 ft/day
(sandstone) to 0.24 ft/day (sand & gravel).

Vertical Extent of G oundwater Contam nation

The vertical extent of groundwater contamination is illustrated in Figure 9. Vertica
gradi ents are downward throughout the aquifer in the study area. Near the landfill,
contam nation extends to about 800 feet nsl. The plune deepens to 700 feet nsl downgradient.

In 1992, a new water supply well was drilled on the Schultz property. The well extends to a
depth of approxinately 500 feet nsl and is cased to 600 feet nsl. VOCs were detected in the
new Schultz well, indicating that contam nants are present below 700 feet nsl. The VOC
inmpacts in the Schultz well may be related to a preferential nmigration pathway in the
fractures of the bedrock. The contam nant plune does not appear to extend bel ow 700 feet nsl
in the unconsolidated deposits. The vertical extent of the plune at P-31 (located near the
m ddl e of Black Earth Creek Valley), does not extend into the bedrock, which has an el evation
of approxi mately 700 feet nsl, however it does extend into the unconsolidated sand and grave
deposits, to an elevation of at |east 780 feet nsl.

Water Quality Results

G oundwat er has been sanpled for inorgani c conpounds, netals, volatile organi c conpounds
(VQCs), sem -volatile organi c conpounds (SVQOCs), pesticides and PCBs. The primary
contami nants enmanating fromthe landfill and which define the groundwater plune are VCCs.
(See Figure 9 and 10 for the vertical and horizontal plune |ocation.)

VQOCs

A summary of U S. EPA MCL and WDNR NR 140 exceedances is provided in Table 1; locations of
nmonitoring wells are shown in Figure 7. E ght conmpounds, including benzene, chloroform
1,2-DCA, cis-1,2-DCE, 1,2-Dichloropropane, PCE, TCE and vinyl chloride were detected in
concentrations which exceed the NR 140 ES. PCE is the nost pervasive of the conpounds in the
groundwat er. I ndividual nmaxi rum chem cal concentrations and well locations are |isted bel ow

Maxi mum VOC G oundwat er Concentrations and Wl | Location

Const i t uent Concentration Vel |
Locati on

Benzene 20 P-9S
Chl or of orm 37 P-21S

1, 2- D chl or oet hane 41 P-9S
cis-1, 2- 1, 900 P-17S

Di chl or oet hene

1, 2- Di chl or opr opane 21 P-9S
Tet rachl or oet hene 150 P-27S
Tri chl or oet hene 160 P-17S

Vinyl Chloride 525 P-21S



Met al s

The only conpounds detected above NR 140 ESs were nanganese (21 wells) and iron (18 wells).
The nmanganese concentrations ranged frombel ow the quantification limts to 2.6 ppm (ES = 0.5

ppm. The variation in nmanganese |evels near the landfill appears to be related to proximty
to the RHL while at outlying wells no landfill relationship to manganese is notable.
Di ssolved iron levels near the landfill are high due to proximty to the RH.. The hi ghest

concentrati on was observed at P-4S at 72 ppm Qutlying wells had di ssolved iron
concentrations ranging fromless than 0.02 ppmto 5.42 ppm (ES = 0.3 ppm) . The iron
concentrations in outlying wells are likely the result of naturally occurring iron, based on
normal background concentrations and di ssolved iron distributions.

In conclusion, iron and manganese | evel s beyond the landfill property appear to reflect
natural background concentrations in the aquifer. |Iron and manganese |levels are elevated in
nmonitoring wells near the landfill due to the inpact of landfill |eachate

Sem -Vol atile Organi ¢ Conpounds

Two sanpling events, conducted in May and October 1993 positively identified one SVOC -

bi s(2-et hyl hexyl)phthalate at 3 ppb and 4 ppb in one well (P-21D). The Enforcenent Standard
for bis(2-ethyl hexyl)phthalate is 3 ppb, the PAL is 0.3 ppb. Because this conpound was
detected in only one well, it is concluded that sem -volatiles are not a contam nant of
concern at the landfill. However, the water treatment will be designed to renove any

sem -vol atiles fromextracted groundwat er

Pest i ci des/ PCBs

Three wells were sanmpled for TCL (Target Conpound List) pesticides and PCBs in May and
Cctober 1993. No PCBs were detected. Heptachlor was the only confirnmed pesticide detected
in one well (P-21S) at 0.012 ppb and 0.010 ppb. These detections are below the PAL for
heptachl or (PAL = 0.04 ppb) One other pesticide, 4,4'-DDI, was detected once at 0.075 ppb at
wel | P-17S, but not confirned. Pesticides and PCBs are not a contam nant of concern at the
landfill.

Private Wlls

Private hone wells serving 53 hones within 1 nmile of RHL have been tested for the presence of
VOCs. Three private wells are contam nated with VOCs. (See Figure 4 for |ocations) One well
(Swanson) has been shut down since early 1991. The other 2 wells (referred to here as
Schul tz and Stoppl eworth) have point-of-entry treatnment systens installed to treat VOC
contam nation. Sanples for metals and SVOCs were anal yzed in May and Cctober 1993. Al
private well sanple results have been sent to the owners of the honmes tested.

Met al s

Both the Schultz and Stoppleworth wells exceeded NR 140 ES for iron in COctober 1993.
Manganese exceeded NR 140 PAL |l evels for both sanples collected at the Stoppleworth
residence. Iron and nanganese are typically high in the area and these detections are likely
due to naturally occurring iron and nanganese

The Cctober 1993 sanmple fromthe Schultz well exceeded the PAL for |ead. Because the PAL for
| ead was not exceeded in any of the nonitor well sanples, the detected lead is likely due to
pi ping for the house and not to effects of the landfill.

VQOCs

Nurner ous rounds of VOC sanpling have been conducted on various private wells. Table 2
summari zes the VOC detections in the private wells. PCE water treatnment units were installed
intw of the wells (Schultz and Stoppleworth) while the third well was taken out of service.
The conmpounds exceedi ng WDNR ES st andards and Federal MCLs are tetrachl oroethene (PCE) and



trichl oroet hene (TCE)

Maxi mum Concentrations Detected in Private Wlls, Exceeding Drinking Water Standards(ppb)

Nane PCE TCE
Schul t z 28 8.9
St oppl eworth 31 8.2

SVQCs

No SVQCs were detected in the May 1993 sanpling round. In Cctober 1993

bi s(2-et hyl hexyl )phthal ate was detected in both well sanples at concentrations of 92 ppb
(Schultz) and 45 ppb (Stoppleworth). These detections are likely due to introduced
contami nation during sanple collection/handling and not related to landfill effects.

G oundwat er _Mbddel i ng

In 1992, a groundwater flow nodel (MODFLOWN and contam nant transport nodel (MI3D) were used
to predict plune novenent at the | eading edge of the plune in the Black Earth Creek vall ey.
The results of that nodeling effort are reported in "Nunerical Mdel Sinulation and
Assessnent of Contaminant Plune Mgration, Refuse H deaway Landfill, M ddleton, Wsconsin".

A conclusion of the report is that under the assunption that the source of inpacts does not
significantly increase (i.e., VOC concentrations within the contam nant plune stay the sane,
decrease, or increase by less than 1 order of nagnitude), the plune will reach an equilibrium
condition after a period of approxinmately five years (1996) due to dilution, dispersion, and
degradation processes. Due to uncertainties within the nodel, there is a possibility the
plume will mgrate beyond it's present |ocation, however it is not expected to do so. The
nodel i ng provided the follow ng predictions: |If the source of contam nation is elimnated,
equilibriumw || be achieved in about two years. |f the source of groundwater contam nation
is elimnated, these natural processes (dilution, dispersion, and degradation) will remedi ate
t he downgradi ent portions of the aquifer not renediated by elimnation of the source and
there will be no additional plune mgration

3. Surface Water/ Sedinents

Sanpl i ng of surface water and sedi nents was not conducted during the RI. 1In 1987, before the
landfill cap was installed, 4 surface water sanples were collected fromthe sedinentation
basin and drai nage ditch near the landfill. There were no detectable VOCs in 2 of the

sanpl es. The other sanples contained detectable |evels of nethylene chloride, 1,1-DCE
1,2-DCE, bronoform and toluene bel ow quantification linmts. |In addition MEK was detected at
up to 290 ppb. Capping of the landfill elimnated the potential for precipitation to becone
contam nated by coming in contact with exposed waste. In 1992, the sedinentati on basi n was
drai ned and the sedinent in the basin was renoved. Together, capping and sedi nent renova
activities elimnated the sedinentation basin as a potential source of contam nation. In
July 1989, the WDNR col l ected surface water sanples fromBlack Earth Creek, two tributaries,
and a drainage ditch near the landfill. No VOCs were detected in any of these sanples

These sanple results indicate that the landfill cap renoved the contam nated runoff source
for surface water contamination. Goundwater sanpling in the water table wells |ocated near
Bl ack Earth Creek indicate that Black Earth Creek is currently not being affected by the
groundwat er cont am nant pl une.

4, Air

No specific anbient air sanpling has been conducted at the Site. Source control has been

undertaken at the Site in the formof landfill containnent (capping) inprovenents and
mai nt enance, thereby elimnating the potential for contam nated airborne dust being rel eased
to the atnosphere. The landfill gas collection and destruction systemis tested in

accordance with WDNR admi ni strative code requirenents. The destruction system (encl osed



flare) nmeets all air been elininated

VI . SUMVARY OF SI TE RI SKS
A Human Heal th R sk Assessnent

A qualitative risk assessment was conpleted for the Site. The purpose of the assessnent was
to identify human heal th hazards posed by environnental contamination fromthe Site. The
qualitative risk assessnent evaluates current as well as future potential exposures to Site
related contanination. Sanple results fromthe remedial investigation were used to eval uate
all environnental pathways with potential human exposure routes

The reasons that a qualitative, rather than a quantitative, risk assessnment was conpl eted
i ncl ude:

e state standards for air and water quality are protective of human health and the
envi ronnent

e the remedy nmust conply with state standards

e an EPA gui dance docurment (Conducting Remedial |nvestigations/Feasibility Studies for
CERCLA Muni ci pal Landfill Sites, February 1991, OSWER Directive 9344.3-11) states that
exceedances of state standards, as opposed to the Site representing an unacceptabl e
risk, are a cause for action at Superfund nunicipal landfill sites.

A copy of the qualitative assessnent is in the R report, and includes standards of
contami nants of concern, exposure assessment and environmental assessment. Presented bel ow
is a brief sumary of the assessment and its concl usi ons.

During the R, sanples were taken of landfill gas, |eachate, and groundwater. Surface water
and sedi nent sanples were not collected during this investigation because the clay cap
installed over the landfill in 1988, is expected to contain contaninants and prevent surface
water fromcomng in contact with wastes. Sedinents originating at the landfill collected in
the sedimentation basin |ocated in the southeast corner of the landfill property. These

sedi ments were excavated and renoved, thus elininating this environnmental pathway fromthe
pat hways of concern. The results of the Rl sanpling as it relates to each environmenta
exposure pathway are summari zed bel ow.

1. Ar

Landfill gas, consisting prinmarily of methane, has the potential to mgrate fromthe Site and
is a potential explosive hazard to persons |iving and/or working in buildings near the Site.
Moni toring throughout 1990 did not reveal any landfill gas in nearby hones, though it was

detected at potentially explosive levels in a comrercial building on the Site, adjacent to
the landfill.

G her toxic substances such as VOCs can co-migrate fromthe landfill with the nethane
On-site landfill gas sanples were anal yzed for constituent VOCs as part of planning and
designing a gas extraction systemto control the mgration of gas away fromthe landfill.
The following VOCs were detected in the on-site landfill gas: benzene, PCE, toluene, TCE
and vinyl chloride. No gas sanples for VOC analysis were collected fromthe building that
contai ned potentially explosive nethane concentrati ons. The highest detected VOC val ues in
the landfill gas are presented in Table 3. The VOC concentrations detected in the landfill
gas sanples are not necessarily indicative of the levels that could exist in anbient air.
Wien gas migrates to the anbient air, concentrations drop rapidly due to dilution

di spersion, and degradation

Benzene, PCE, toluene, TCE, and vinyl chloride are all potential contam nants of concern for
the air pathway because the highest detected | evels exceed the conparison value for these
conmpounds. The air pathway has been addressed with the installation and operation of a
ground flare. The design tenperature and gas residence tinme (1,500° F for 0.5



seconds) ensures that the toxi c conpounds are destroyed. Em ssion stack testing has shown
that the flare nmeets applicable anbient air standards, in accordance with NR 445, Ws. Adm
Code.

2. QG oundwat er

Residents living near the Site rely on groundwater for their drinking water and other
donmestic uses. Three nearby private wells have VOC i npacts; two of the wells have point of
entry treatnment systens. The third well supplied a hone and business. The well has been
shut down and the hone is unoccupied. The business receives bottled water. Thus, groundwater
does not currently pose a public health hazard to nearby resi dences who obtain their drinking
water fromprivate wells. Residents using untreated contam nated groundwater coul d i ngest
contam nants when drinking water, inhale contam nation released fromthe water during
donestic uses (cooki ng, showering, etc.) and absorb contam nants through their skin while
bat hi ng and washing in contam nated water. The point-of-entry treatnent units nust be
properly maintained to ensure renmoval of all contam nants fromthe water.

The standard used for selecting contam nants of concern for groundwater is the WDNR NR 140
Enforcenent Standard (ES). This is a health based standard devel oped by the Wsconsin
Division of Health (WDOH) and the WDNR to be protective of hunman health. The preventive
action level (PAL) is used to identify potential contami nation problens. An exceedance of
the PAL is not necessarily an indication of short or long termhealth hazards

Past Groundwat er Exposure

In July 1986, the Stoppleworth hone well was tested by WONR for the presence of VOCs and none
were detected. |In August 1987, testing of the Stoppleworth, Schultz and Swanson wells by the
landfill owner discovered the presence of VOCs above ES limts. A supply of bottled drinking
wat er was provided to the three households in early 1988. It is estinated that eight people
living in the three househol ds were exposed to contam nated groundwater. Additionally, three
enpl oyees at a seed business on the Swanson property nmay have been exposed to contam nated
groundwat er during their worki ng hours. The exposure routes fromthe donestic use of
cont am nat ed groundwat er includes ingestion, inhalation, and dernal adsorption

In Decenber 1989, the tenant occupyi ng the Swanson hone noved out and the well was shut down.
The business at that |ocation continues to receive bottled water. To elimnate all exposures
to contam nated groundwater, the WDNR installed a granul ar activated carbon (GAC) PCE wat er
filtration systemin May 1990 at the Stoppleworth and Schultz honmes. Subsequent nonitoring
has shown the PCE treatnent systemeffectively renmoves all detectable VOCs. VOCs are still
being detected in the unfiltered water. The PCE treatnent systens have becone pernanent

wat er systens for these homes and the honeowners have been responsi bl e for namintenance of the
PCE systens since summer, 1992. It is estimated that contam nant exposure took place for no
nore than four years (1986 to 1990). (See the Public Health Assessnent for Refuse H deaway.)
Table 2 contains a sunmary of water quality data for the 3 private contamnated wells. A
summary of the nmaxi mum concentrations detected foll ows:



Maxi mum Concentration of VOCs in Private Wlls (ppb)

Conpounds Schul t z St oppl eworth  Swanson PAL2 ES3
Chl or oet hane 3.2 19.5 ND 1 80 400
Di chl or odi f | uor o- 17.2 9.73 ND 200 100
nmet hane 0
1,1- 6.9 4.9 ND 85 850

Di chl or oet hane

cis-1,2- 33 30 ND 7 70
Di chl or oet hene

trans-1, 2- 47 21 1.5 20 100
Di chl or oet hene

1, 2- 1.34 <0.5 ND 0.5 5
Di chl or opr opane

Tet r achl or oet hene 284 30.1 3.5 0.5 5

1,1, 1- 1.5 2.2 ND 40 200
Tri chl or oet hane

1,1, 2- 1.5 ND ND 0. 06 0.6
Tri chl or oet hane

Tri chl or oet hene 8.9 8.2 1.2 0.5 5
Tri chl or of | uoro- 20 16. 8 2.3 698 349
et hane 0
Vinyl Chloride 6.1 5 5.5 5 ND 0.02 0.2

1 ND = Not Detected

2 PAL = Preventive Action Limt

3 ES = Enforcenent Standard = Federal MCL for these conpounds
4 sShaded = Exceedances of NR 140 ES

5 Vinyl Chloride was | ast detected 3/88

Future Potential Exposure

The two residences with GAC PCE filter systens maintain those systens thenselves. The
systens nust be properly maintained to avoid future potential exposure. |If the third well is
brought back into service, or, if anewwell is drilled on the property, the punped water
will require adequate treatnment to avoid exposure to contam nants.

G oundwat er flow indicates that contam nated groundwater has the potential to flow through
the wells in the Deer Run Hei ghts nei ghborhood, | ocated approxi mately one mle west-sout hwest
of the Site. Selected wells in the Deer Run Hei ghts nei ghborhood are sanpl ed every 6 nonths
in addition to sem -annual nonitoring of 21 groundwater nonitoring wells. This nmonitoring
programwi |l alert the WDNR to any changes in the | ocation of groundwater contam nation and
provi de advance warni ng of potential threats to nearby residents.

It is likely that new private hones and wells will be devel oped near the Site in the future
At this tine (1995) there is a proposal to devel op nore than 200 private hones on the parce
of land adjacent to Refuse H deaway to the east and northeast. Private wells would be placed



upgradi ent of the existing contam nation, however, sone of the proposed hones woul d be as
close as 100 feet to the existing groundwater contamnation. It is possible that additiona
devel opnent coul d take place on other nearby parcels.

G oundwat er nodeling perfornmed in 1992 suggests that it is unlikely that the groundwater
contam nation will mgrate to the Deer Run Hei ghts nei ghborhood. However, inherent
uncertainties of the nodel make it inpossible to conclusively determ ne that the Deer Run

Hei ght s nei ghborhood will not be inmpacted. |If the Site is not renedi ated and the contam nant
pl ume continues noving away fromthe Site, contam nated groundwater m ght reach the Deer Run
Hei ght s nei ghborhood sonetine in the future. There are an estinmated 80 people living in 25
homes in the Deer Run Hei ghts nei ghborhood. The cl osest home in the nei ghborhood is

approxi mately 1,300 feet fromthe edge of the contam nant plune.

The hi ghest detected concentrations of each contam nant detected in the groundwater were

eval uated as a worst case future exposure scenario. Table 4 summarizes the conpounds which
have been detected above the ES and ot her contam nants of concern detected in groundwater and
their highest concentrations. Benzene, chloroform 1,2-DCA cis-1,2-DCE 1, 2-dichloropropane,
PCE, TCE, and vinyl chloride were all detected at concentrati ons exceeding the ES
Trans- 1, 2- DCE was eval uat ed because it was detected above NR 140 ES |l evels in pre-1989

sanpl es. Bi s(2-ethyl hexyl)phthalate (an SVOC), heptachlor and 4, 4'-DDT (pesticides) were the
only detected conpounds of their classes and were retained in the risk assessnent.

The primary toxicity of the contamnants is related to their carcinogenic health effects. A
water supply well installed directly in the nost contam nated portion of the groundwater

pl ume woul d experience this worst case scenario. Two known carcinogens, benzene and vi nyl
chloride, and several suspected carcinogens, chloroform 1,2-DCA 1, 2-dichloropropane, PCE
TCE, bi s(2-ethyl hexyl)phthal ate, heptachlor, and 4, 4'-DDT have been detected above heal th
based standards. Persons, who, over a lifetine, were to daily drink groundwater contam nated
at the highest concentration |levels detected in the plune may have an increased risk of
getting cancer

Non- car ci nogeni ¢ health effects could be experienced fromcis-1,2-Di chl oroet hene and
trans-1, 2-D chl oroet hene, both of which have potential hepatic toxicity. El evated iron and
nmanganese | evel s associated with the landfill have no direct health effects but standards
associ ated with these conpounds are based on aesthetic qualities of water

3. Surface Water/ Sedi nent Pat hway

Contami nants were detected in surface water in 1987 before the landfill clay cap was in
place. Installation of the cap prevents surface water from becom ng contam nated. Sanpling
of Black Earth Creek and the ditch south of the landfill found no VOCs in 1989. Surface
water is not currently considered to be a pathway of concern. The sedinentation basin was
drai ned and dredged in 1992, renoving any accunul ated sedi ment and elimnating sedinent as a
pat hway of concern

Currently, groundwater flow is such that groundwater contam nants are not discharging into
Bl ack Earth Creek. Wthout control, the groundwater plune has the potential to discharge
contam nants into Black Earth Creek. If this occurred, the health effects would be the sane
as exposure to the contam nated groundwater.

B. Ecol ogical R sk Assessnent

Five VOCs were detected in surface water at the Site in 1987. These VOCs included: acetone,
bromof orm 1,2-DCE, MEK, and toluene. Most of these chemicals are dangerous to aquatic life
in high concentrations (percentage ranges) but do not concentrate in the food chain. Capping
of the landfill in 1988 renoved the potential for surface water to cone in contact with waste
materials. Surface water sanples collected in the drainage ditch south of the landfill and
in Black Earth Creek in 1989 detected no VOCs. The sedi mentation basin was drained and
dredged in 1992, elimnating it as a possible source of contam nants.



Therefore, the greatest potential for environmental effects would be fromthe rel ease of
contam nated groundwater to Black Earth Creek, the prinmary surface water body in the area.
The current groundwater flow regine indicates that groundwater is not discharging into Bl ack
Earth Creek. The potential exists for a future discharge if groundwater flow gradients
change. The conpounds detected in groundwater that could have an affect on aquatic organi sns
include: benzene, brononethane, chloroform 1,2-DCA cis-1,2-DCE, trans-1,2-DCE, and TCE
The acute and chronic anbient water quality criteria for all these conpounds is one to two
orders of nmagnitude above the nmaxi mum concentration found in the groundwater at RHL. These
conmpounds do not concentrate in the food chain.

Based on the results of the environnental evaluation, the current risk posed to environmnental
receptors is low. The groundwater contam nant concentrations are not likely to have any
acute environnental effects. Because of the carcinogenic nature of some of the contam nants
of concern, and because the chronic effects of exposure to nost of these conpounds is not
known, environnental receptors may be affected if the flow of inpacted groundwater is not
control | ed.

There are no known endangered or threatened species or critical habitats on or near the Site.
(Ref: WDNR Endangered Resources Letter, in Adm nistrative Record)

C. Rationale for Further Action
Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by the

response action selected in this ROD, may present an i nmnent and substantial endangernment to
public health, welfare, or the environnent.

VI1. DESCRIPTI ON OF THE REMEDI AL ALTERNATI VES
A Renedi al Action (bjectives
Remedi al action objectives were developed for this Site to address the landfill as a
| ong-term source of contamination, to address groundwater contanination, to ensure private
wat er supplies are protected, to provide short and | ong-termprotection of human health and
the environnent, and to neet applicable or relevant and appropriate requirenents.
The main concern driving this cleanup is the existence of contam nants exceedi ng Federal MCLs
and WONR NR 140 ESs up to 3,800 feet downgradient of the landfill. These contam nants pose a
future risk to existing and future private home wells in the area.
The Site specific renedial action objectives for this Site are:
Source Control RAGCs

e Prevent direct contact with landfill contents;

e« Mnimze contam nant | eaching to groundwater;

e Prevent the nmigration of landfill gas;

e Control surface water run-off and erosion; and,

e« Attain conpliance with all identified Federal and State ARARs.
G oundwat er RAGCs

e« Attain the NR 140 PALs for all groundwater inpacted by the RHL at and beyond the

landfill boundary. NR 140 PALs are the nost stringent of the groundwater standards

that apply to this Site and are the primary goal on which this action is based. State
groundwat er goals are consistent with Section 300.430(a) (1) (iii) (F) which states



that U S. EPA expects to return groundwater at the Site to beneficial use wherever
practicable, within a tine frane that is reasonabl e given particul ar circunstances of
the Site. The contam nants of concern in the RHL groundwater are VOCs incl udi ng:
benzene, chloroform 1,2-DCA, cis-1,2-DCE, 1,2-chloropropane, PCE, TCE and vi nyl
chloride. Al of these contam nants of concern exceed NR 140, Ws. Adm Code

Enforcenent Standards (equal to Federal MCLs) beyond the landfill boundary. Iron and
nmanganese al so exceed NR 140 Enforcenent Standards, however, exceedances beyond the
landfill boundary are primarily due to high concentrations occurring naturally in this
area.

¢ Reduce the potential for exposure to contam nants in groundwater; and,
e« Attain conpliance with all identified Federal and State ARARs.

Wat er Supply RAGs
e Provide potable water to residences with contam nated water.

B. Devel opnment of Alternatives

Al ternatives devel oped in the FS for the Renedy considered all prior renedial actions

inpl enented by the owner and State of Wsconsin for this Site. These actions included:
installation and mai ntenance of a final soil cover over the waste that neets all applicable
State requirenents for solid waste landfills; installation and nai ntenance of a gas and

| eachate extraction systemon the landfill that neets all applicable State landfill and air
requirenents; installation and mai ntenance of point-of-entry (POE) GAC treatnent systens on
contam nated private hone wells (honeowners have provi ded nmai ntenance since 1992) and the
installation and sanpling of nonitoring wells to identify and track novenent of the
groundwat er contam nati on.

The remedi al alternatives were assenbl ed from applicabl e renedial technology options. A wide
range of technol ogi es and renmedi al options were reduced by evaluating themw th respect to
technical inplenentability, effectiveness, and cost. The alternatives surviving the initial
screeni ng were eval uated and conpared with respect to the nine criteria required by the NCP.
In addition to the remedial action alternatives, the NCP requires that a no-action
alternative be considered for the Site. The no-action alternative serves prinarily as a

poi nt of conparison for other alternatives.

The strategy used to develop alternatives was to provide general response actions (GRAs) that
address each nediumof interest in order to satisfy the RAGs. The GRAs are:

Source Control GRAs

In order to nmeet the RAGs for source control, the following are the proposed GRAs:

¢ No Action
e Limted Action (Fencing and Deed Restrictions)
e Inmprove the Existing Landfill Cap with a Flexible Menbrane Liner (FM)

G oundwat er GRAs

In order to prevent the mgration of contam nated groundwater beyond the edge of waste and
treat the groundwater to renove the contami nants found at the Site and specified in the R,
the followi ng are the proposed GRAs:

¢« No Action
¢ Punp and Treat G oundwater
e In-Situ Treatnent of G oundwater



Alternate Water Supply GRAs

In order to provide an alternate water supply for nearby residences, the follow ng are the
proposed GRAs:

e Provide Bottled Water

e« Treat Goundwater with In-Hone Water Treatnent Systens
« Install a Comunity Wll Of-Site

e Deepen the Existing Wlls

These general response actions describe a variety of institutional and renedial actions
intended to satisfy the Renedial Action (hjectives. These general actions were screened
based on effectiveness (degree to which the alternative protects hunan health and the
environnent and neets federal and state ARARs), inplenentability (degree to which an
alternative is technically feasible), and cost (including construction and |ong-term
operation and nami ntenance costs) prior to conparison to the NCP criteria

1. Source Control Alternative Devel opnent
The U.S. EPA guidance for CERCLA nunicipal landfill Sites indicates that:

e Containment (capping) is generally the nost practicable renedial alternative. Cap
materials can range fromsoil cover to a multi-conponent inperneable cap

e Treatnent of soils and waste may be practicable for "hot spots".

e Extraction and treatnment of contam nated groundwater and | eachate nmay be required to
control off-site mgration of wastes.

e Constructing an active landfill gas collection and treatnent systemnmay be required to
prevent off-site mgration

The RRL is not known to contain hot spots of hazardous waste. Therefore, renoval and di sposa
of waste fromthe RHL was not considered further. Active gas and | eachate extracti on and
treatnent systens have been in place since August 1991. Therefore, technol ogi es screened for
source control actions included access restrictions and contai nment.

Two types of access restrictions used nost often at landfills were eval uated: deed
restrictions/zoning nodifications and fencing. Deed restrictions and zoning nodifications
are intended to prevent or limt future Site use and devel opnent. The effectiveness of deed
restrictions and zoni ng nodificati ons depends on state and | ocal |aws, enforcenent and

mai nt enance.

The goal of a deed restriction and zoning nodification at the RHL would be to protect the
integrity of the cap. Fencing and/or gates physically limt access to the landfill. Signs
warn potential trespassers that there nay be a health threat associated with entering the
Site.

Cont ai nnent technol ogi es include surface water controls and capping. The existing landfil
cover at RHL conplies with NR 504, Ws. Adm Code and consequently, surface water controls
and capping are currently in place at RHL. Consideration was given to the use of a partial
geosynthetic cover at the landfill to further Iimt surface water percolation into the waste.
Because no known hazardous waste has been disposed of in the landfill, a conposite-barrier
cap according to the Resource Conservation and Recovery Act (RCRA) is not required, but was
used as a nodel for evaluating a conposite cap at the Site.



The Source Control Alternatives devel oped for RHL incl ude

Alternative A - No Action
Alternative B - Limted Action
Alternative C - Conposite Cover

2. QGoundwater Renmedy Alternative Devel opnent

The purpose of the groundwater portion of the remedy is to return groundwater beyond the
landfill boundary to its beneficial use, as an actual or potential groundwater source, within
a reasonabl e period of tine. Contam nated groundwater will be returned to its beneficial use
when the concentrations of groundwater neet the groundwater cleanup standards found in NR
140, Ws. Adm Code. The groundwater cleanup standards are the PALs. The groundwater

cl eanup standards are applicable requirements for the groundwater cleanup. These groundwater
standards are listed in Table 5

The location of the point of conpliance for the groundwater cleanup standards is the waste
boundary. G oundwater cleanup standards shall be attained throughout the contam nated plune
(excluding the area underneath the landfilled waste). This area of attainment includes areas
outside the property as well as the area within the property, up to the waste boundary
(Figure 11)

G oundwat er Extraction

Technol ogi es screened to control groundwater included groundwater containnment and groundwat er
recovery. Containnment technol ogies usually involve the use of inperneable barriers and
in-situ or ex-situ treatnment in order to reduce the volunme and concentration of contam nants.
The depth of contam nants at RHL and the | ack of an underlying inperneabl e zone precludes the
use of these technol ogi es.

G oundwat er recovery is used to reduce contam nant mass and prevent mgration by renoving the
groundwater fromthe aquifer. Two options were considered for RHL - groundwater interception

trenches and groundwater extraction wells. |Interception trenches are generally used where
contam nation is limted to 25 feet below the surface. G oundwater contani nation extends
approxi mately 100 feet beneath the surface adjacent to the landfill and is located in

sandst one bedrock. Therefore, interception trenches can not be used at this Site
Two options for groundwater extraction were evaluated for RHL

a. Limted Extraction and Treatnent of Groundwater. This option includes extraction and
treatment of groundwater near the landfill to capture the groundwater with contam nant
concentrations in excess of 200 ppb while mnimzing the anount of water requiring
treatment and di scharge. This technology will effectively renove the source of the
contam nant plune because all areas with inpacts bel ow 200 ppb woul d be cut off fromthe

landfill. G oundwater nodeling contained in a Technical Menobrandumtitled "Nunerica
Eval uati on and Design of a Wll Field for Contam nant Capture and G ound-Water Control"
was used to determne optimumwel | |ocations and discharge rates for this technol ogy.

Additionally, 1992 nodeling of the front edge of the plunme indicates that the plume wll
reach equilibriumwi thin five years due to natural attenuation processes and conti nue to
degrade and decline after the source is renoved. Cutting off the source of contam nation
woul d increase the ability of the natural attenuation processes to reduce VCOC
concentrations within the plunme downgradi ent of the landfill.

b. Extraction and Treatnent of G oundwater at the Source and Throughout the Plunme. The
second extraction option eval uated punping and treating groundwater from near the
landfill as well as along the axis of the plune. It is estimated that groundwater
extraction of the entire plunme would |ikely generate 200 gal | ons per minute (gpm of
groundwat er which woul d require treatnment and subsequent di scharge. D scharge options
for 200 gpmare extrenely limted. As discussed |ater, the primary difficulty at RHL is



| ack of discharge options for treated groundwater. The surface water bodies in the area
do not have the assimlative capacity to handle a 200 gpmflow. An infiltration gallery
woul d require many acres of premiumcrop land. Finally, multiple injection wells (at
|l east 8 or nore) would be required and controlling the injected water is not likely

feasible. Prelimnary cost estinmates for this option include: capital costs - $1, 450, 000;

annual O&M - $340,000 with a 20 year present worth of $5,800,000 (cost error estimates
are +100% and -60% . Estimated cleanup tine for punping and treating the whole plune is
10 to 20 years verses 20 to 40 years for punping at the landfill source, assumng a
feasi bl e discharge | ocation existed. Therefore, extraction, treatnent and di scharge of
200 gpmwater was determined to not be a feasible option because of |ack of a discharge
alternative. This option was not carried through the nine criteria evaluation

G oundwat er Tr eat nment

Two naj or groundwater treatnent options were considered - ex-situ treatnent and in-situ
treatnent. Contami nated water extracted fromthe plune woul d be treated above ground in a
"treatnent train". In-situ treatnent is an innovative technology and is considered as part
of the overall treatnment train, not as a stand al one option

1. Ex-situ treatnent options. These options include treatnment for organics and inorganics.
Treatment for organic contam nants includes carbon adsorption for providing a high |eve
of renoval of "non-specific" organic materials and air stripping for treating VQOCs.
These two technol ogi es may be used together for the greatest efficiency of organic
contam nant renoval. Carbon absorption requires disposal or regeneration of the carbon
Bi ol ogi cal treatnment was al so eval uated. Biological treatnent requires sufficient
organic material to sustain treatnent and nay be | ess appropriate for dilute groundwater
streans. Al contam nants confirned at the landfill can be successfully treated with
carbon and/or air stripping, so biological treatnent was not retained for eval uation

Options evaluated for treating inorgani c conpounds include chem cal precipitation and ion

exchange. Chemical precipitation converts a wide variety of netals in the groundwater
froma soluble to an insoluble form This process generates sludges which require
subsequent di sposal as either a solid or hazardous waste, depending on the chem ca
makeup of the sludge. |on exchange renoves dilute concentrations of nmetals fromthe
wat er stream and can be used to "polish" the water after chem cal precipitation
Regeneration of ion exchange resins usually produces a netal concentrate that requires
di sposal

2. In-situ treatnent options. In-situ groundwater treatnent technol ogi es are considered
i nnovative by EPA. Technol ogi es considered include air sparging with vapor recovery,
in-situ biorenediation and in-situ chem cal oxidation. The depths of groundwater

contam nation near the Site (greater than 100 feet render air sparging infeasible. The
mai n constituent in the groundwater, PCE, does not lend itself to treatnment by chenica
oxi dation, so this option was not carried through the evaluation. [In-situ biorenediation
i ncl udes aerobi ¢ bi odegradation and co-nmetabolism Ideally, in-situ biorenediation
stinul ates subsurface m croorgani sns to degrade contam nants within the aquifer to carbon
di oxide and water. In-situ biorenediation is carried through the evaluation for RHL.
However, the specific techniques for stinmulating native m croorgani sns to degrade these
contamnants will have to be determ ned by bench scal e studies.

G oundwat er Di scharge

G oundwat er which is renoved froman aquifer and treated to renove contami nants requires
di scharge. Methods typically used to discharge treated groundwater include discharge to
surface waters, Publically Owmed Treatment Wrks (POTW, infiltration galleries, injection
wells, or use of water for irrigation purposes

Di scharge to Surface Waters. The nearest surface water body is Black Earth Creek, a
Class | trout streamclassified as an Qutstandi ng Resource Water (ORW by the WDNR
Water could al so be discharged to the headwaters of the adjoining water shed, Pheasant



Branch Creek. Prelimnarily identified water quality based discharge limts could be net
through treatnent. Four potential surface water discharge |ocations exist (see Figure
12):

a. Black Earth Greek via Intermttent Drainage Ditch. The ditch is located 200 feet from
the sout heast corner of the landfill.

b. Black Earth Geek at Twin Valley Road. This location is 2/3 mle southwest of the
landfill. The creek flows year round at this location.

c. Black Earth Greek at Gross Plains. This location is approxinmately 5 mles west of the
landfill in the Gty of Cross Plains. Black Earth Creek is classified as an
"exceptional" resource water (ERW at this |ocation.

d. East Fork of Pheasant Branch Oreek. This is an inter-basin transfer of water and
woul d require lifting the water 220 feet and conveying it 1 mle north of the
landfill. Pheasant Branch Oreek is classified as a "warmwater fishery".

2. Discharge to a POTW The nearest POTWconnection is 2 mles east of RHL in the Cty of
M ddl eton. The Madi son Metropolitan Sewerage District (MVBD) serves the cities of
Madi son and M ddl eton. D scharge to the POTWwould require that MVBD install a
conveyance systemto the landfill. MVBD has indicated it does not anticipate
construction of such a systemand second parties are not allowed to build conveyance
systens to MVBD.

3. Discharge to an Infiltration Gallery. An infiltration gallery would allow treated water
to percolate through the soil, recharging the aquifer. U S. EPA requires that the design
percol ation rate be 4% of the mninumsoil perneability. Therefore, the area of the
infiltration gallery would be approxinmately 76,400 square feet for a sand Site.

4. Reinjection to the Aquifer via Injection Wlls. Treated water injected into the aquifer
upgr adi ent of the plunme would help increase the rate of renmediation by flushing the area
with clean water and stimulating in-situ degradation through the addition of dissolved
oxygen to the aquifer.

5. Use of Treated Water for Irrigation Purposes. Treated groundwater could be used to
irrigate agricultural areas in the vicinity of the Site. This option can only be used on
a seasonal basis and does not provide for on-goi ng disposal of the treated water. It is
not carried through the nine criteria. However, if an irrigation user wanted water
seasonal ly, was willing to construct and nmintain the conveyance systemand coul d obtain
a Wsconsin Pollution D scharge Elimnation System (WPDES) pernit, the water could be
used for irrigation purposes.

The Groundwater Extraction and Treatnment Alternatives devel oped for RHL incl ude:

Alternative A - No Action

Alternative D Groundwat er Extraction and Treatnent with Discharge to Surface Waters

Groundwat er Extraction and Treatnent with Discharge to an Infiltration
Gl lery

Alternative E

Groundwat er Extraction and Treatnent with Reinjection for Enhanced In-Situ
Bi or emedi ati on.

Alternative F

3. Water Supply Alternative Devel opnent

Wil e the groundwater contam nation is not expected to nove beyond the presently defined
pl ume boundaries, a risk to users of private wells does exist. Therefore, the follow ng
alternate water supply options were considered: bottled water, deepening existing wells,



i ndi vidual point-of-entry (POE) treatnment units, and installation of an off-site comunity
wel | .

Bottled water is generally a short-termaction that does not address non-ingestion inpacts of
contam nated water (inhalation and dermal contact). Therefore, this was not considered
further.

Deepeni ng existing wells has been tried by the WDNR at the Schultz hone. A water supply well
was drilled to 448 feet bel ow ground and cased to 359 feet. VOC inpacts were detected in two
wat er sanples collected after well devel opnent. Based on this experience, deeper wells do
not appear to be a viable option at this Site.

PCE systens have been installed in two hones ¥ nmle southwest of RHL and have renoved all
VOCs fromthe honme water for 5 years. A comunity water supply well could be installed
several thousand feet down gradient of the plunme and a water distribution systemcould be
provided to residences nost likely to be affected (estinmated at 25 homes).

The Water Supply Alternatives devel oped for RHL i ncl ude:

Al ternative A - No Action
Alternative G - Supply Individual In-honme Water Treatnent Units
Alternative H - Construct a Comunity Vel

C. Alternatives

A conpl ete description of the various alternatives is provided in the Feasibility Study. A
brief narrative description of each alternative is provided bel ow

1. Source Control Alternatives

Alternative A-  No Action

The No Action alternative is developed to act as a baseline to conpare against all other
alternatives. This alternative consists of operation and nai ntenance of all actions
currently inplenented, including, the gas/leachate extracti on system naintenance of the soil
cap and long-termnonitoring for VOCs at 21 existing groundwater nonitoring wells and 12
privates wells. This action neets all required State and Federal standards for cl osed
landfills. This alternative does not, by itself, nmeet NR 140 groundwater standards. No
capital costs are involved in this alternative. Annual Q&M cost is $100,000 with a 30 year
present worth cost of $1, 376, 000.

An anal ysis of the effectiveness of the existing clay cap was nade by using the U S. EPA HELP
nodel to estimate the percolation rate through the cap. This analysis showed that 1.1

i nches/year, or 670,000 gallons of water per year nove through the landfill cap. The average
| eachate extraction rate per year is approxinmately 187,000 gal | ons, therefore 483,000 gall ons
of leachate currently has the potential to percolate to the groundwater each year.

Based on 1988 data, the average VOCs in |l eachate is about 500 ppb. It was assuned that the
average quantity of VOCs which percolates to the groundwater is a maxi mum of approxi nately:

483, 000 gal | ons/year x 500 ppb VOCs = 0.2 gall ons/year VCOCs

Over tinme, the concentration of VOCs in the | eachate should reduce as VOCs are flushed from
the waste and renoved through the gas and | eachate extracti on system



Alternative B. Limted Action (Selected Alternative for Source Control)

This includes all actions under Alternative A This alternative adds deed restrictions and
zoning nodifications to protect the integrity of the landfill cap into the future. A fence
and gate have already been constructed al ong the southern edge of the Site at the access road
tolimt access. Topography (steep vertical rock walls and thick woods) restricts access to
the landfill fromthe north, west and east. Signs would be posted along the property
boundaries at regular intervals to warn potential trespassers of the potential risk of
entering the Site. This alternative does not, by itself, neet NR 140 groundwat er standards.
The capital cost of this option is $7,000 with an annual C&M cost of $100,000. The 30 year
present worth cost is $1, 383, 000.

Alternative C  Conposite Cover

This alternative involves the construction of a conposite cover over the flatter top sl ope
areas of the landfill (approximately 20 acres). The existing vegetati on woul d be renoved and
the topsoil and general soil would be renoved and stockpiled. The 2 1/4 feet of conpacted
clay would renain in place and a geosynthetic |iner and drai nage | ayer woul d be pl aced over
the clay. The general soils and topsoil would be replaced and graded and the Site woul d be
revegetated. The final top cover of the landfill would consist of (fromtop to botton):

e« A6 inch topsoil layer, seeded and fertilized to sustain a dense vegetative growh of
native plants;

e Anmnimm118 to 30 inch thick general soil layer to act as frost protection and a
rooting zone | ayer;

e A drainage |layer of either 6 inches of sand or a geonet/geofabric drai nage |ayer;
e A 40 or 60 m!| thick | ow density polyethyl ene (LDPE) geomenbrane; and

e« The existing 2 Y2foot thick | ow perneability clay |ayer, constructed in 1988 in
accordance with NR 504.07(4), Ws. Adm Code.

The basic benefit of the conposite cover would be to reduce | eachate production and the
subsequent rel ease of contam nants to the groundwater. U S. EPA's HELP nodel was used to
estimate a percolation rate of 0.01 inches/year, or 9,300 gallons of water entering the waste
each year through the conposite cover. Because of the |ow | eachate generation rates, it can
be expected that |eachate punping woul d eventual Iy be elim nated.

Alternative Cwould result in significantly |l ess |eachate generati on when conpared with the
ot her source control options. Alternative Cwould result in reduced | eachate percolation to
groundwater and ultinmately |ower |evels of aquifer contam nation. However, it is unlikely
that NR 140 PAL levels would be net by this alternative al one because VOCs will continue to
enter the groundwater even with reduced | eachate volunes percolating to the groundwater. The
mass of contami nants in the waste does not change under any source control alternative,
therefore, the total release of contam nants through tine can be expected to be the sane for
all source control alternatives. Alternative C would have the |owest rel ease rate, thus

nmai ntai ning the snallest plune volune, but may result in releases for the | ongest period of
tine (that is, contamnants flush fromthe landfill nore slowy for a longer tine), thus
resulting in a longer plune persistence than any of the other source control alternatives.

Alternative C, by itself, does not neet NR 140 groundwater standards. Capital cost of this
option is $2,876,000 with an annual O&%M cost of $75,000. The 30 year present worth cost is
$3, 908, 000.

Al Source Control Alternatives result in the waste nmass being left in place. Therefore, EPA
and WONR will review the data at 5 year increnents to determne if the renedy is still
protective, or whether additional Source Control neasures need to be taken.



2. Goundwater Extraction and Treatnent Alternatives

Alternative A-  No Action

Under Alternative A no additional corrective action besides that of Source Control
Alternative B would be taken at the Site to address groundwater contam nation. This would
result in a continued off-site mgration of existing contam nants in the groundwater. This
remedy would allowthe Site to remain as it exists today. Therefore, contam nation within
the aquifer would be addressed prinmarily through natural attenuation processes such as
dilution, dispersion, and degradation. These processes are expected to cause the plunme to
stop migrating further fromthe landfill within a period of five years from 1991, when the
information for the contam nant transport nodel was coll ected

The No Action Alternative does not nmeet the standard of providing protection of human health
and the environnent because the landfill is likely to |l eak contam nants for a very |long
period of time and the only protections under the No Action Alternative are institutiona
controls (e.g., water supply wells can not be placed within 1,200 feet of a landfill) or
addition of point-of-entry treatnment systens to contam nated private wells. Both of these
protections are subject to failure. Alternative A does not neet the Renedial Action

Ohj ective (RAO of restoration of groundwater quality to WONR NR 140 cl eanup standards

There is no cost associated with the No Action Al ternative.

Alternative DO Goundwater Extraction and Treatnent with D scharge to Surface Water

A single groundwat er extraction and treatnent approach has been devel oped for RHL. The
follow ng description of this approach applies to extraction and treatnent of Alternatives D
E and F. The difference in the alternatives involves groundwater discharge options.

G oundwat er Extracti on Conponent

G oundwat er extraction scenari os were nodel ed using the U S. GCeol ogi cal Survey's MODFLON a
t hree- di nensi onal nodel that sinulates drawdowns using the finite difference nethod. PATH3D
was used in conjunction with MODFLONto perform capture zone analysis and particle tracking
cal cul ations. Because groundwater discharge options are quite limted at RHL, the goal of
the nodeling effort was to define the groundwater punping scenario that effectively captures
the groundwater contamination emanating fromthe landfill (greater than 200 ppb total VOCs)
while mnimzing the volunme of water requiring treatnment and di scharge

Based on the results of the nodeling, four recovery wells would be installed on the south and
west sides of the landfill. The wells would be installed at various depths (from 29 feet

bel ow the water table to 87 feet below the water table) and woul d punp between 10 and 15

gall ons per mnute (gpm) to achieve optinal capture of the highest observed contani nant
concentrations (greater than 200 ppb total VOCs, Figure 13). Total punping rate would be 45
gpm  Punpi ng 45 gpm of groundwater with an average concentration of 200 ppb VOCs will renove
5 gallons of VOCs per year fromthe groundwater. As stated above, it is estimated that the
landfill contributes 0.2 gallons of VOCs to the aquifer yearly. Therefore, 25 tines nore
contami nant will be renoved each year than | eaches to the groundwater. Over tine, the anmount
of VOCs | eaching fromthe waste to the groundwater should reduce (as the nass of VOCs in the
waste i s reduced) and the volune of VOCs renoved by the extraction wells will reduce as the
mass of contami nants in the aquifer reduces.

The extraction wells will provide hydraulic control of groundwater at the waste boundary
within a matter of days of beginning to extract groundwater. Extraction of inpacted
groundwat er currently underlying the landfill would be achieved within approxi mately 5 years.
Addi tional flushing (by continued groundwater extraction) of non-inpacted water woul d be
required to renove VOCs fromthe aquifer beneath the landfill to return the groundwater to NR
140 standards. Based on aquifer conditions and the fact that the aquifer beneath the
landfill is the nost highly contam nated area of groundwater, 2 to 4 pore vol unmes are
estimated to be required to flush VOCs fromthe aquifer. It is estimated that the landfill's



contribution of contam nants to the groundwater plume would end after 15 to 20 years of

punpi ng. This assunmes that significant |eaching of VOCs fromthe landfill ceases after 15 to
20 years. It is inpossible to know when VOCs will be effectively flushed fromthe waste
nmass, therefore punping of wells near the landfill boundary may be required for a

consi derably | onger period of tinme than represented by the 15 to 20 year estinmate

Wth inplenentati on of groundwater extraction, the source of further groundwater

contam nation will be elimnated and natural processes will begin to elimnate the plume
ext endi ng downgradi ent of the landfill. As non-inpacted water is flushed through the

aqui fer, contaminants will be subject to natural attenuation processes of dilution

di spersion and degradation. Based on travel tinme for contam nant novenent fromthe | andfil
to private wells and groundwater nodel estimates, it is estinmated that one flushing of the

aqui fer between the landfill and the edge of the plune will take 20 years. It is estinmated
that it will take one to two flushings of the aquifer to achi eve groundwater standards
downgradi ent of the landfill, therefore cleanup tine is estimated to be 20 to 40 years

G oundwat er Treat ment Conponent

To define a treatnent system it is necessary to know both the influence concentrations and
equal to the worst case conditions neasured at nonitoring wells at the Site. The discharge
requi renents vary depending on the discharge nethod and |l ocation. The prelimnary

wat er-qual ity based effluent standards have been devel oped by the WONR  Table 6 sunmari zes
t he hi ghest neasured influent groundwater concentrations and the treatnent goals based on
various discharge alternatives. The treatnment system has been desi gned based on the highest
estimated i nfluent concentrations. Because it is unlikely that actual influent
concentrations will be as high as estinmated, actual treatnent system design should be
nodi fi ed during Renedi al Design after aquifer testing and groundwater analysis is conpleted.

Devel opnent of the treatment systembegan with the prelimnary discharge standards for
surface water and NR 140 PALs for groundwater. Best Avail able Technol ogy (BAT; 40CFR125 and
NR 220, Ws. Adm Code) requirements were the assessed. Figures 14 and 15 present the
conceptual flow diagrams of the proposed groundwater treatnent system of each potentia

di scharge location. Both treatnment approaches include

« Aflowequalization tank to provide uniformaquality and quantity of groundwater prior
to treatnent;

e« A chemcal precipitation tank woul d be used for precipitation of inorganic conpounds.
Bench scale treatability tests are required to determ ne the chem cal additives needed
Possi bl e additives include: hydroxides, sulfides, ferrous sulfate, inorganic sulfides
organic sulfur precipitants, and other netal precipitants. Chenm cal precipitation
generates sludge that requires disposal as either a solid waste or hazardous waste,
dependi ng on the chem cal analysis of the sludge

« Aflocculation tank and a clarifier would be added to renove netal precipitates that
did not settle in the chemcal precipitation tank

e An air stripping tower woul d be used to renove the strippable VOCs fromthe water
stream According to the FS, the projected effluent concentrations of VOCs fromthe
stripper would be at concentrations |ess than one part per billion. Based on a water
flowrate of 45 gpm an enission rate of 0.12 pounds per hour is expected. Vapor
control equipnent is not expected to be required

e Ar stripping will treat all VOCs detected at RHL except for brononet hane
Br onorret hane was detected only during the January 1991 sanpling period and has not been
confirned in any nonitoring wells. Therefore, bronmonethane is not likely to be a
concern. If it is detected during future studies, additional treatnent, such as
bi ol ogi cal or chem cal oxidation will need to be eval uat ed.



e A carbon absorption unit is BAT for renoval of the detected SVOCs and pesti ci des.
These conpounds and projected influent concentrations are: 4,4 -DDT at 0.075 ppb,
bi s(2-et hyl hexyl )phthal ate at 95 ppb, and heptachlor at 0.012 ppb. An 800 Ib.

I'i qui d- phase carbon absorption systemis expected to not require change out nore
frequently than once a year. Carbon absorption nay not be required if the influent
groundwater in the proposed treatnent system contains non-detectable SVOCs and
pesti ci des.

¢ lon exchange woul d be added as a netal polishing unit for discharges to the ORW segnent
of Black Earth CGreek (Alternatives DL and D2) and for groundwater discharges
(Alternatives E and F). Qher approaches include sulfide precipitation or other
polishing steps to achieve the | ow netal concentrati ons of the ORWdi schar ge.

Testing of groundwater has not been done for conventional pollutants (e.g., BOD5, chloride,
phosphates, nitrates and nitrites). Possible treatnments options, such as reverse osnosis,
for these constituents have not been included in the cost conparisons of the alternatives.
In addition, a heat exchanger and pH adjustnment nay be necessary to adjust the tenperature
and pH of the final effluent stream if the effluent is discharged to the ORWsegnent of

Bl ack Earth Creek.

Alternative DI: Goundwater Extraction and Treatnent with D scharge to Black Earth Greek via
a Drainage Ditch at SE Corner of Landfill

An agricultural ditch systemin the upper Black Earth Creek Valley provides drainage to
surrounding farmfields and constitutes the headwaters of Black Earth CGreek (Figure 12). The
drai nage ditch begins at the southeast corner of the RHL property. A 200 foot discharge pipe
woul d be built fromthe treatnent plant at the landfill to the drainage ditch. Flowin the
ditch is intermttent so discharge of treated groundwater at this point would constitute

al rost 100 percent of the flowin the ditch.

Black Earth Creek is a Cass | trout stream a cold water fishery and is classified as an
Qut st andi ng Resource Water (ORW by the WONR As an ORW the creek is given the highest
protection by the State. The creek is assuned to have no assinilative capacity for

contam nants. Any effluent discharged to an ORWnust neet all background water quality
conditions. In 1947 the WONR established Bl ack Earth Creek as a Habitat Denonstration Area
(now called the Black Earth Creek Fishery Area). It was chosen as a priority watershed in
1987. Cold water, naturally reproducing trout streanms are very rare in southern Wsconsin.
Bl ack Earth Creek is a regionally and nationally inportant resource and was named one of the
top 100 trout streams in the country by Trout Unlimted. Black Earth Greek is a fragile
resource that is very sensitive to tenperature fluctuations. Black Earth Creek experiences

peri ods when tenperatures exceed lethal limts for brow trout during the sunmer. Trout
reproduce during the late fall and winter and a discharge with a different tenperature regine
could inpair reproduction. 1In addition, a change in water volune coul d adversely affect the

fishery of Black Earth Creek. (Ref: July 8, 1994 WDNR neno from Scot Stewart to Steve Fix.)

A drainage district has been established in the upper Black Earth Oreek Valley for

mai nt enance of the agricultural drainage ditch system The upper valley is prone to flooding.
The increased flows caused by a discharge to the ditch systemwould |ikely exacerbate the
hi gh water conditions during wet periods of the year. (Ref: Tel ephone conversation of T.
Evanson with Richard Heinrich, Drainage District President) Therefore, any discharge proposed
for the upper Black Earth Creek woul d require a hydrol ogi c and ecol ogi cal evaluation to

det erm ne what inpact the discharge woul d have on the streamand the surrounding land. Any

i npact whatever would likely result in the WDNR denyi ng approval for discharge to the ditch
system Under Superfund, this would be an "on-site" action and no administrative permts are
requi red, however conpliance with the substantive portions of the permt is required.

Capital cost for Alternative Dl is $706,000 with an annual O8&M of $164,000 and a 30 year
present worth of $2,965, 000.



Alternative D2: Goundwater Extraction and Treatnent with Discharge to Black Earth Geek at
Its Intersection with Twin Valley Road

This proposed discharge is approximately two thirds of a mle southwest of the landfill
(Figure 12). This location is within the Black Earth Oreek drainage district and is included
in the ORWclassification. Here, discharge of the treated groundwater woul d conprise

approxi mately 10% of the creek's flow. Al other issues described in Alternative D1, nanely
water quality, water tenperature, water volune and overall ecol ogi cal environnent concerns
apply to this discharge location. In-addition, it is likely that a discharge at this

di stance fromthe landfill would be considered "off-site" and would require a Wsconsin

Pol I uti on Di scharge Elimnation System (WPDES) permt. Construction of a discharge pipe

woul d disturb nore land and require nore easenents than Alternative DIL. Estinated costs are:
capital costs - $903, 000; O8&M $164,000; and a present worth cost of $3,160, 000.

Alternative D3: Goundwater Extraction and Treatnent with Discharge to Black Earth Creek at
Cross Plains

This alternative involves construction of a discharge pipe to Black Earth Creek downstream of
the Gross Plains POTW approxinmately 5 miles west of the landfill (Figure 12). Below the
Cross Plains POTW WDNR s classification of Black Earth Creek changes to an Exceptional
Resource Water (ERW. Very stringent water quality restrictions also apply to ERW, although
sone assimlative capacity for contamnants is allowed. The treatnent schene for this

di scharge would likely not require an ion exchange polishing step. In addition, the treated
groundwat er di scharged at this point would nmake up nuch less of the total flow of the creek
than under Alternatives D1 and D2. Concerns for inpacts on water tenperature and flow are

| essened conpared to the ORWdi scharges of Alternatives Dl and D2.

Construction of a discharge line over 5 miles in length would be difficult to inplenent with
consi der abl e di sturbance of |and and many easenents required. This action would be
considered "off-site" and would require a WPDES permt fromthe WONR Capital costs are
estimated to be $1,474,000 with O&M of $162,000 and a present 30 year worth of $3, 704, 000.

Aternative D4: Goundwater Extraction and Treatnent with D scharge to the East Fork of
Pheasant Branch O eek

A separate watershed exists to the north of RHL which drains to the East Fork of Pheasant
Branch Creek. For this interbasin transfer, water would need to be conveyed a di stance of
approxinmately one mle with an elevation rise of 220 feet. D scharge would be to an
intermttent streamand the treated groundwater discharge woul d nake up approxi mately 100% of
the creek flow at the discharge point. Pheasant Branch Creek is classified as a Warm Water
Fi shery, and as such, does not nmerit the-sanme water quality protection as an ORWor ERW
classification. However, because the discharge woul d nake up 100% of the flow, the projected
water quality based effluent limts fromWNR are sonmewhat nore stringent than those of the
ERW segnent of Black Earth CGreek. The water treatnment scheme devel oped for the ERWwoul d be
used for the East Fork of Pheasant Branch Creek.

This option would likely be considered an "off-site" action and would require a WPDES pernmit.
Consi der abl e di sturbance of |and and several easenments would be required to construct the

di scharge line. The estimated capital costs are $750,000 with an annual O&M of $162, 000.
The 30 year present worth costs are $2, 980, 000.

Alternative E: G oundwater Extraction and Treatnment with Discharge to an Infiltration Gallery

Treat ed groundwater woul d be discharged to an infiltration gallery. The treatnent schene
woul d be the sane as that proposed for the ORWdi scharges. For cost estimation purposes, it
was assuned the infiltration gallery would be 6 feet deep, 275 feet wi de by 275 feet |ong,
with a surface area of 76,000 square feet. G oundwater would be punped into the infiltration
gall ery and discharge to gravel -filled trenches where the treated water would infiltrate down
to the shallow aquifer. The infiltration gallery would be surrounded by a clay bermto

m ni m ze run-on of surface water.



The infiltration gallery nmust be placed in suitable perneable soils for proper discharge of
water. Figure 16 shows those areas that may be suitable. Mst of the suitable soils are

al ong Black Earth Creek. Any hydrol ogic connection of the infiltration gallery to Black
Earth Creek woul d have to be investigated to ensure that the creek woul d not be affected by
the discharge. For cost estimation, it is anticipated that the infiltration gallery would be
3,500 feet fromthe landfill. Construction would require |Iand disturbance, easenents and
likely Iand purchase for the gallery. Capital costs are estimated to be $1,116,000 with
annual O&M of $154,000 and a 30 year present worth of $3, 236, 000

Alternative F:  Goundwater Extraction and Treatnent with Reinjection to Enhance In-Situ
Bi orenedi ation (Selected A ternative)

In Alternative F extracted groundwater would be treated with the treatnent system as proposed
for the ORWdi scharge | ocations. Treated groundwater would be piped to two 55 feet deep
injection wells |ocated approxi mately 400 feet east of the landfill (1,600 feet upgradi ent of
the proposed groundwater extraction wells, Figure 17). Goundwater injection is essentially
the reverse process of groundwater extraction - groundwater would be punped into the wells
and flow into the aquifer through the screened zone of the wells. Periodic treatnent
(usually acid treatnment) of the injection wells would be required to renove scale and neta
preci pitates which may clog the injection well screens

The treated groundwater will be oxygenated due to the air stripping process and injecting
this water woul d oxygenate the aquifer. Oxygen should stimulate naturally-occurring

m croorgani sns in the aquifer to degrade contaminants within the aquifer. Only sone of the
contami nants are subject to degradation through oxygenation al one (such as benzene and viny
chloride). The chlorinated conpounds (particularly PCE and TCE) would likely require other
addi tives, such as co-netabolites, to stimulate their natural degradation. Treatability
studies to evaluate the addition of other naterials (besides oxygen) to the injected
groundwat er woul d need to be conducted during Renmedial Design. Additionally, injection of
treated groundwat er upgradi ent of the groundwater plunme would help increase the rate of
remedi ation by flushing the aquifer with clean water.

Alternative Fwill likely result in a quicker aquifer cleanup time than Alternatives D and E
However, the time reduction can not be quantified at this time. The total tine savings over
Alternatives D and E could range fromnonths to a few years.

G oundwat er nodel i ng i ndicates that groundwater flow during reinjection should renain
essentially the same as at present. The nodeling indicates that the injected water shoul d
hel p renedi ate the contam nation beneath the landfill as well as contam nation in the plune
that has noved southwest of the landfill. It is not expected that reinjection will have any
impact on Black Earth Creek or on hone wells in the area. Land disturbance will result
during construction of the discharge Iline and injection wells. An easenent on the property
adj oi ning RHL woul d be necessary. Estinmated capital costs for Alternative F are $576, 000
with an annual O&M of $157,000 and a 30 year present worth of $2,737,000

3. Water Supply Alternatives

Water supply alternatives are included in addition to Source Control and G oundwater
Extraction and Treatnent Al ternatives in the event the contam nant plume contam nates or
immnently threatens private residential wells in the future.

Definition of a "contam nated or immnently threatened" private well: To receive an
alternate water supply system a hone well nust have confirnmation (at |least 2 sanpling
rounds) of contaminants originating fromthe RHL that are equal to or greater than the
Federal MCLs or WDNR NR 140 Enforcenent Standards. A well will be considered "inmmnently
threatened" and will receive an alternate water supply if neighboring water supply wells or
groundwat er nmonitoring wells indicate that contamnation is likely to extend to the
"immnently threatened" well and to exceed the Federal MCL or NR 140 ES



Likely area to be served: It is projected that 25 existing residences |located in a one-nile
radi us downgradi ent of the existing groundwater plume nay require installation and operation
of an alternative water supply. Projected costs for supplying alternative water are based on
an estinmate of 25 hones. However, a proposed subdivision northeast (upgradient) of the

landfill has the potential to require alternative water supplies. This devel oprent will
consi st of 200+ residential hones, with one water supply well per every 4 hones. In
addition, it is anticipated that a golf course will be built in the mdst of the devel opnent
and a 500 gpm high capacity well is proposed to provide water to the golf course. It is

possi bl e that hone wells coul d becone contam nated by being placed too close to the existing
pl ume or by punping the high capacity well and drawi ng the contam nati on upgradi ent of its
present |ocation

Alternative G Supply Individual Water Treatnment Units (Selected Alternative)

This alternative involves the installation and operation of granular activated carbon (GAC
point-of-entry (POE) treatnent systens at each residence with a groundwater supply well that
is contamnated or inmmnently threatened with contam nation. The PCE systens would treat the
entire household water supply prior to distribution throughout the residence. For the
protection of human health, the PCE systenms would treat the groundwater to no detect for
VOCs. GAC PCE units are currently in use at two hones whose water wells have been

contam nated with VOCs fromthe Refuse H deaway Landfill. These units have been very
effective in renoving the contam nants and providing a reliable supply of potable water. The
units can be installed one at a tine and are readily available. The drawback to PCE systens
is that they nust be nmaintained to be effective. The homeowners at the two resi dences using
PCE systens near RHL are responsible for nmaintenance of the PCE units in their homes.

It is expected that at |east one PCE systemwould be installed at the Randall Swanson
property (known as Sunnyside Seed Farn) south of U S. H ghway 14, approxinmately 3,800 feet

sout hwest of the landfill. The hone on this property is not currently in use and the
driven-point well supplying the hone and busi ness has been shut down. The Swanson wel | does
not neet State well construction requirenents. However, if the well is upgraded or if a
conmplying well is constructed on the property, a PCE treatnment systemwll be required to

ensure clean water is delivered to the residence. It is expected that a 35 foot deep well
with a PCE systemwoul d neet the requirenents of the Swanson house. Gven the State's
experience with trying to replace the Schultz well, a deep well would not likely provide
clean water at this location

As mentioned above, no nore than 25 honme wells | ocated southwest of the landfill in Deer Run
Hei ghts and near U. S. H ghway 14 and Rocky Dell Road are expected to need repl acement water
supplies. It is possible that the well supplying water to two honmes at Sunmmer's Tree Farm
northwest of the landfill may require a PCE systemif that well becones contam nated as a
result of radial groundwater flow near the landfill. An unknown nunber of hones in the
proposed H dden Gaks subdivi sion northeast of the landfill could possibly require alternative
wat er supplies

The estimated capital cost for 25 home PCE systens is $220,000 with an annual O&M cost of
$62,500. The 30 year present worth cost is $1, 080, 000

Alternative H Construction of a Comunity Wl

This Alternative involves construction and operation of a community water supply well |ocated
several thousand feet downgradi ent of the inpacted groundwater, beyond the anticipated future
reach of the contam nant plume. The well would be constructed southwest of the landfill and

woul d be screened at greater than 150 feet bel ow ground surface. A 50,000 gallon el evated
wat er tank woul d be used to store the punped water and water would be distributed to each
affected residence via a water main with an approxi nate |l ength of 10,000 feet. This
Alternative would be highly reliable and does not depend upon home owner's nmi ntenance for
effectiveness. It is not cost effective to construct a community water supply well to serve
a few honmes. However, a community well should be constructed if the nunber of private hone
well's requiring replacement nakes it cost effective to use a community well rather than



point-of-entry systens. The estinmated cost of Alternative His: capital cost, $783, 000;
annual O&M costs, $50,000; and a 30 year present worth of $1,471, 000.

VI1l. SUWMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

A Introduction

U S. EPA has established in the NCP nine criteria that bal ance health, technical, and cost
considerations to deternmine the nost appropriate remedial alternative. The criteria are
designed to select a renedy that will be protective of human health and the environnent,
attain ARARs, utilize permanent solutions and treatnent technol ogies to the maxi mum extent
practicable, and to be cost effective. The relative performance of each of the renedia
alternatives |isted above has been evaluated using the nine criteria set forth in the NCP at
40 CFR 300.430(e) (9) (iii) as the basis of conparison. These nine criteria are summari zed
as follows:

THRESHOLD CRI TERI A - The sel ected renmedy nust neet the threshold criteria.
1. Overall Protection of Human Health and the Environnent

A renedy must provide adequate protection and describe how risks are elimnated, reduced
or controlled through treatment, engineering controls or institutional controls.

2. Conpliance with Applicable or Relevant and Appropriate Requirenents
A remedy nust meet all applicable or relevant and requirements of federal/state laws. |f
not, a waiver may apply.

PRI MARY BALANCI NG CRI TERI A are used to conpare the effectiveness of the renedies

3. Long-term Effectiveness and Pernanence
Once clean up goals have been met, this refers to expected residual risk and the ability
of a remedy to naintain reliable protection of human health and the environnent over
time.

4. Reduction of Toxicity, Mbility or Volune Through Treat nent
The purpose of this criterion is to anticipate the perfornmance of the treatment
technol ogi es that may be enpl oyed.

5. Short-term Eff ectiveness
This refers to how fast a remedy achieves protection. Aso, it weighs potential adverse
i npacts on human health and the environnent during the construction and inpl ementation
peri od.

6. Inplenentability
This criterion requires consideration of the technical and adm nistrative feasibility of
a renedy, including whether needed services and materials are avail abl e.

7. Cost
Capital, operation and mai ntenance, and 30 year present worth costs are addressed

MODI FYI NG CRI TERI A deal wi th support agency and conmmunity response to the alternatives
8. Support Agency Acceptance

After review of the Focused Feasibility Study and the Proposed Pl an, support agency's
concurrence or objections are taken into consideration

9. Community Acceptance
This criterion summarizes the public's response to the alternative remedies after the
public conmment period. The comments fromthe public on the Proposed Plan for this Site
are addressed in the Responsiveness Summary attached to this ROD.




B. Evaluation of the Renedial Aternatives

THRESHOLD CRI TERI A

The threshold criteria are CERCLA statutory requirenents that nust be satisfied by any
alternative in order for it to be eligible for selection as a CERCLA-quality renedy. These
two criteria are discussed bel ow

1. Overall Protection of Human Heal th and the Environnent

Source Control Alternatives: Al three landfill cap alternatives, including the No Action

Alternative, prevent direct contact with waste and address air and surface water nedia. Al
source control alternatives, including No Action, include: continued operation and

mai ntenance of the existing landfill gas collection systemand would prevent mgration of
landfill gas fromthe Site; operation and nmaintenance of the | eachate extracti on systemwth
off-site treatnent and di sposal; inspection and nai ntenance of the existing cap to control

surface water run-off and erosion; and testing of existing groundwater nonitoring wells and
private wells.

Alternatives B and C include placenent of a deed restriction/zoning nodification and warni ng
signs around the disposal area and are therefore nore protective than Alternative A at
protecting the landfill integrity into the future.

The expected percol ation rate through the geosynthetic nenbrane cap of Alternative Cis 0.01
inches/year versus 1.1 inches/year for the existing clay cap specified in Alternatives A and
B. Therefore, Aternative C provides the greatest reduction of infiltration of |eachate to
groundwater. A reduction of the contributions of |eachate to groundwater would result in a
decrease in contam nant concentration within the groundwater plune and likely a reduction in
plume extent with tinme. The reduction in groundwater contam nant concentration and pl une
extent resulting fromAl ternative C would be nore protective of human health and the
environnent than either Alternatives A or B. However, Alternative Chy itself will not
renove existing contam nation fromthe groundwater nor restore groundwater to NR 140

st andards beyond the waste boundary. Alternative B, in conbination with a groundwater
extraction alternative would be nore protective than any source control option by itself.
Alternative C, in conbination with a groundwater extraction alternative would be as
protective as Alternative B in conbination with groundwater extraction/treatnent.

G oundwat er Extraction and Treatnent Al ternatives

The qualitative risk assessnent indicates that there is a future risk to hunman health and the
envi ronnent from contam nated groundwater fromthe Refuse H deaway Landfill. Three private
water supply wells are currently inpacted by contam nants emanating fromRHL. Two of these
wel I's have point-of-entry (PCE) treatnent systens installed and are not coming in contact
with contam nants. The third home/business is not currently occupied and the water supply
wel | has been shut down. Bottled water is provided to the business. Therefore, there is no
current risk to human health or the environnent at the Site.

Based on groundwater nodeling perfornmed in 1992, natural attenuation processes appear to be
controlling the extent of the groundwater plune and the plunme is expected to reach
equilibriumw thin a period of five years fromthe tine of the nodel run. However, flow and
solute transport predictions can not be consi dered uni que because they are based on limted
data and approxi nmati ons of the actual physical/chem cal systens. Therefore, we can not be
sure that the groundwater contami nation will not nove beyond its present boundary.

Eased on the 1992 groundwater nodeling, the No Action Alternative (Alternative A is expected
to prevent further mgration of contam nated groundwater into the Black Earth Creek valley.
However, the No Action Alternative does not prevent mgration of contam nated groundwater
fromthe landfill boundary. Alternatives D, E and F include a groundwater extracti on system
desi gned to mnimze the groundwater vol ume which requires extracti on while naintaining



hydraul i c control of the nost contami nated (greater than 200 ppb total VOCs) groundwater at
the Site. Aternatives DL E, and F would neet the Renedial Action bjective (RAO of
preventing mgration of contam nated water at the landfill boundary.

The di scharge standards for Alternatives D and E and the reinjection standards for
Alternative F are based on Wsconsin Adm nistrative Codes which are intended to protect human
health and the environnment. Therefore, all the punp and treat alternatives are equally
protective of hunman health and the environnent and are nore protective than Alternative A
Alternative F provides additional protectiveness due to the increased speed of renediation
associated with the reinjection of treated groundwater to enhance in-situ biorenediation of
the contam nated aquifer.

Water Supply Alternatives

As nmentioned above, the three wells currently affected by contam nants from RHL have PCE
systens nai ntained by the home owners or bottled water supplied by WONR  Currently,
groundwater is nonitored sem-annually at 21 nonitoring wells and annually at 12 private hone
well's. The RAO includes provision of potable water to residents of properties with well
water that nay be contaminated in the future. Both Alternative G and H woul d supply safe,
reliable water to private wells that may be contam nated in the future and are therefore

hi ghly protective of hunman health. Treatnent or replacenent of private water supplies does
not address the contamination within the aquifer and by thenselves, Alternatives Gand H are
not protective of the environnent. However, in conjunction with Source Control and

G oundwat er Extraction and Treatnent renedies, Alternatives G and H neet the objective of
overal | protection of human health and the environnent.

2. Conpliance with Applicable or Relevant and Appropriate Requirenments (ARARs)

Source Control Alternatives

Alternatives A (No Action), B, and C would neet the Wsconsin Adm nistrative Code
requirenents for closed landfills and woul d provide a landfill cover in strict confornmance
with NR 504.07, Ws. Adm Code. The addition of a synthetic nmenbrane provided by Aternative
Cis not required by existing state or federal requirenents.

These alternatives rely upon the landfill cap to reduce contam nant | oadi ng (percol ati on of

| eachate) into the groundwater with periodic nonitoring to provide information on changi ng
groundwat er conditions at the Site. Alternative C achieves the greatest reduction of

contam nant |loading to the aquifer. By thenselves, however, Aternatives A B, and C do not
restore groundwater to NR 140 PALs within a reasonable period of time. In conjunction with a
groundwat er extraction and treatnment alternative, the Source Control Alternatives do neet
ARARS.

G oundwat er Extraction and Treatnent Alternatives

Alternatives D, E, and F involve extraction and treatnent of the highest observed
concentrations of contam nated groundwater. The unextracted groundwater (less than 200 ppb
total VOCs) woul d exceed WDNR Enforcenent Standards (ESs). However, groundwater extraction
will renmove the source of the contam nant plune allow ng natural attenuation processes to
remedi ate the remaining VOCs in the groundwater within a reasonable period of tine. It has
been determ ned that 20 to 40 years to neet PAL standards at this Site is a reasonable period
of tine because:

1. The extent and degree of groundwater contanmination at the Site is known and conti nued
plume migration is not expected.

2. A nunicipal water supply has not and is not expected to be affected by this Site.

3. Water supplies have been provided for the 3 affected residences and these alternative
water supplies will be available for the expected time period of the renedy.



4., Additional private wells are not expected to be inpacted by this Site. |[If additiona
private wells are affected by the Site, a contingency is in place to treat the water
supplies so that residents woul d not be exposed to contam nants.

5. Considering the geol ogi c environnent and contam nant type and concentration at the Site,
it is expected that the proposed renedy will restore groundwater quality over the tine
frame stated.

6. This tinme frane is less than the 100 year clean-up time frane stated in EPA gui dance
(EPA/ 540/ G- 88/ 003, Qui dance on Renedial Actions for Contam nated G ound Water at
Superfund Sites) and draft DNR guidance (Draft Qui dance on | nplenenting Wsconsin's
G oundwat er Code, Chapter NR 140) on groundwater renedies

It is expected that one to two flushings (equivalent to 20 to 40 years) of the aquifer wll
be required to achieve NR 140 PAL standards in the aquifer downgradi ent of the extraction
system The No Action Alternative does not return groundwater contam nant concentrations to
within the NR 140 requirenents within a reasonable period of tinme and therefore does not
conply with ARARs.

Water Supply Alternatives

The groundwat er contami nant plune at RHL appears to be at equilibrium This neans the plune
does not appear to be noving because i ncom ng contam nation is bal anced by natura
attenuation processes throughout the plunme. It is not believed that additional hone wells
will be affected by the plune. However, the possibility that the plunme will nove in the
future or that future residential devel opment will be affected by the plume can not be rul ed
out. If honme wells becone contaminated in the future, action nust be taken to protect the
residents. Both Alternatives G and H provide effective, reliable approaches for alternative
wat er supplies

PRI VARY BALANCI NG CRI TERI A

Al ternatives which satisfy the two threshold criteria are then evaluated according to the
five primary balancing criteria.

3. Long-term Effecti veness and Per nanence

Source Control Alternatives

Alternatives A, B, and C satisfy the prinary balancing criteria of long-termeffectiveness
and pernanence by maintaining the existing (Alternatives A and B) or inproved (Alternative C
landfill cap, renoving landfill gases for destruction and | eachate for off-site treatnent and
di sposal. Alternatives B and C provide additional |ong-termeffectiveness and pernanence
conpared to Alternative A by placing deed restrictions and zoning nodifications and warni ng
signs which restrict the present and future use of the landfill.

Alternative C provides the best |long-termeffectiveness and permanence for cap perfornance
because it does the nost to reduce percolation of water through the cap, thus reducing the
anount of |eachate that can percolate to |uke groundwater. However, under all source contro
opti ons, groundwater extraction and treatment would be required to address the risk

associ ated with percol ation of residual |eachate to groundwater

Wth a groundwater extraction and treatnent system the existing clay cap provides |ong-term
ef fectiveness and pernmanence because VOC concentrations in the |eachate will be significantly
reduced over tine as contam nants are renoved through the gas/| eachate extracti on system and
flushed fromthe waste and renoved by the groundwater extraction system

Al the source control renedies provide |long-termeffectiveness and per nanence when
inmpl enented with any of the groundwater extraction alternatives. Wth the inplenmentation of
groundwat er extraction, the tinme required for the downgradi ent groundwater plunme to reach NR



140 PAL standards (approxinmately 20 to 40 years) is the same for alternative A, B, and C

G oundwat er Extraction and Treatnent Alternatives

Alternatives D, E, and F equally reduce the magnitude of residual risk through groundwater
extraction and treatnent. NR 140 PALs are the cleanup goal throughout the plunme and this
goal can be nmet in 20 to 40 years with Alternatives D, E, and F. The No Action Aternative
nmay eventual ly nmeet this goal, but only after a nuch |onger period of tinme. It is not
possible to estinate how long it will take for the landfill to stop |eaching contam nants
above NR 140 ESs (Federal MCLs), therefore it can be expected that the No Action Alternative
woul d take nany decades to reach cl eanup standards.

Alternatives D, E, and F provide hydraulic control of source area groundwater, preventing
contami nant mgration beyond the extent of the current plume. The 1992 nodel i ng i ndicates
that the plune should reach equilibriumwithin a few years indicating that the No Action
Alternative would al so prevent the contam nant plunme from noving beyond its current boundary.
However, groundwater nobdels contain a significant |evel of uncertainty so confidence that No
Action will result in overall plunme control is nuch less certain than with Alternatives D, E,
and F. Therefore, Alternatives D, E, and F provide the greatest adequacy and reliability of
controls while Alternative A does not provide the desired adequacy and reliability of

control s.

Alternatives D, E, and F provide |long-termeffectiveness by inproving existing groundwater
quality through treatnment. Alternative F provides additional |ong-termeffectiveness and
permanence by enhancing in-situ biorenmedi ati on of the groundwater thus increasing the rate at
whi ch the groundwater woul d neet the WDNR cl eanup standards.

Water Supply Alternatives

Alternatives G and H woul d provide |l ong-termeffectiveness by providing a potable water
supply to residences whose water supply wells are inpacted in the future. Aternative H
(comunity well) is nore effective in the long-termthan Alternative G (PCE systens) because
under Alternative Honly clean water woul d be punped and distributed to residences resulting
in a lower potential for exposure to contam nated water than PCE systens offer. Alternative
G requires that individual home owners properly maintain the PCE systens which presents the
potential for failure of the PCE systens.

4. Reduction in Toxicity, Mbility or Volune Through Treat nment

Source Control Alternatives

Alternatives A, B, and C provide the identical landfill gas collection and destructi on system
and | eachate collection and off-site treatnent and di sposal system Therefore, they each
provi de equal reduction of toxicity and nobility through treatnent. The volunme of |eachate
to be treated would be | ower under Alternative C due to decreased cap percol ation than under
Al ternatives A and B.

G oundwat er Extraction and Treatnent Alternatives

Alternatives D, E, and F include groundwater extraction and treatnent to address areas of
groundwat er exceedi ng 200 ppb total VOCs. The 1992 groundwater nodel indicates that
intercepting the source of the plune would result in dissipation of the renai nder of the
plume as the result of natural attenuation processes. Natural processes are not treatnent,
however they do result in a reduction of toxicity, mobility and volune of contaminants in the
groundwater. Alternatives D, E, and F as well as the No Action Alternative rely on natural
attenuation processes such as dilution, dispersion and degradation of contam nants in the
groundwat er. However, NR 140 PAL standards will not be reached at the landfill boundary
within a reasonabl e period of time under the No Action Alternative. Alternatives D, E, and F
will reduce toxicity, nmobility and vol une by renoving contam nants fromthe groundwater and
treating them Alternative Fis expected to provide the nost efficient nethod of restoration



of groundwater quality since the injection of treated groundwater will enhance in-situ
degradati on of degradabl e conpounds due to the addition of dissolved oxygen.

Reduction of toxicity of the groundwater is achieved by removing VOCs with an air stripper,
heavy netals with chem cal oxidation (and perhaps ion exchange), SVOCs and Pesticides with
activated carbon adsorption. |lon exchange is proposed to neet the very strict discharge
standards of the ORWportion of Black Earth Creek. This treatnent step nay or nay not be
necessary for Alternatives E (infiltration gallery) and F (reinjection wells), depending on
final effluent limts and mai ntenance requirenents of the galleries or injection wells.

Di scharge of VOCs into the air is not expected to increase the potential risks to hunman
health and the environnment. Al pertinent air standards are expected to be achieved with the
proposed groundwater treatnent system |f VOCs exceed air standards, off-gas treatnent woul d
be installed. The treatnent systemw ||l al so produce heavy netals, solids, and sedinents
that would forma sludge which woul d need to be disposed of in a pernmitted solid waste of
hazardous waste landfill, as required by the sludge characterization. The activated carbon
and i on exchange resin would require occasional regeneration to renobve contam nants from
those material s.

Water Supply Alternatives

Only Alternative Gincludes treatnent of groundwater prior to use as potable water. This
treatnment will reduce toxicity, nobility, and volune of contamnants simlar to the
groundwat er extraction and treatnent alternatives because it will renove the contam nants
fromthe groundwater. The anount of reduction achieved by individual PCE units is much | ess
than that achi eved by the groundwater extraction and treatnent alternatives.

5. Short-termEffectiveness

Source Control Alternatives

I mpl erentation of Alternatives A, Bor Cwll provide protection to the comunity through
groundwat er nmonitoring, landfill gas control and nonitoring and | eachate control and
nonitoring. There is no substantial risk associated with construction of any of the landfill
cap alternatives because the clay cap containing the waste will remain in place under all
source control alternatives so there will be no direct contact with waste. Under A ternative
C, physical risks associated with construction will be present, but these shoul d not
significantly affect the protection of human health or the environnent.

G oundwat er Extraction and Treatnent Alternatives

Construction and inplementation of Alternatives A, D, E, and F would not result inrisks to
human health and the environnent fromthe waste or groundwater. Physical risks are present
at any construction project. Construction of Alternatives D and E would entail nuch greater
I and di sturbance than Alternatives A and F. Construction of Alternative F will be largely
limted to the Site property boundary with sone construction on the property inmediately

adj acent and east of the Site. The clay cap will not be disturbed under any groundwater
extraction and treatnent alternative. Extrene caution and appropriate health and safety
precautions woul d be enployed during any activities where there is potential for exposure to
contam nated water.

Alternative F woul d be nore effective in the short-termthan Alternatives D and E because
Alternative F woul d enhance in-situ bioremedi ati on of the contam nated groundwater.

Water Supply Alternatives

There is currently one contam nated private hone well (the Randall Swanson property) that is
not in use. However, if a newwell is installed or the existing well is upgraded, a PCE

systemw ||l be required to treat the contam nated groundwater. At two other residences with
contam nated well water, PCE systens are effectively treating the well water. |[|f additional



homes becone contaminated in the future, PCE treatnment systens (Alternative G are nore
effective in the short-termthan a community water supply well (Alternative H because PCE
systens can be installed quickly while a comunity water supply system including a well,
el evated storage and distribution systemwould need to be designed and constructed. In
addition, PCE units can be installed in individual hones while several hones would |ikely
need to be threatened or affected before it would be practical and cost effective to instal
a comunity water supply system

I mpl emrentation of Alternative Gor Hwould not result in risk to human health or the
environnent fromcontact with waste or groundwater. Al construction projects involve
physi cal risks, however the physical construction risks associated with Aliternative G are
m ni nal

6. Inplementability

Source Control Alternatives

Required naterials, services and equi pnent are available to i npl enent each source contro
alternative. Qperation and mai ntenance of the existing systems at the Site have al ready been
inplenented. Alternative A involves no construction and is the easiest to inplenent.
Alternative B involves placenent of warning signs and deed restrictions and is only
marginally nmore difficult to inplement than Alternative AL Alternative Cinvolves pl acenent
of a conposite cover (and warning signs and a deed restriction) and would require care in
construction to mnimze potential damage to the existing | eachate and gas recovery system

G oundwat er Extraction Alternatives

Required naterials, services and equi pnent are available to construct each of the groundwater
extraction and treatment alternatives. Alternative A involves no construction and is easiest
to inplenent. Construction of the groundwater extraction and treatnment system proposed in
Alternatives D, E, and F would be easily inplenented froma technical and adm nistrative
standpoint. The nmajor difference for these alternatives is the inplenentation of the

di scharge or reinjection system as foll ows:

e Discharge to the ERWsegnent of Black Earth Creek (Alternative D3) would be easiest to
inpl enent adm nistratively. The ERWsegnent has the greatest assimlative capacity for
the di scharge of treated groundwater and it woul d be easier to receive WDONR approva
for a discharge to this sedinent of the creek. However, it is likely the nost
difficult to inplement technically because it involves building a 5 mle discharge
pi pe. Many easenents through private property and through the Gty of Cross Plains
woul d be required as well as significant disturbance of |and.

« Discharge to Alternative D4 (East Fork of Pheasant Branch Creek) woul d be sonewhat nore
difficult to inplement admnistratively than D3 because this "warmwater fishery" water
has | ess assimlative capacity than the ERWportion of Black Earth Creek. This
alternative would be sonewhat difficult to inplenment froma technical standpoint
because it requires a systemto lift the treated water 220 feet vertically and then
di scharge it one mle north of the landfill.

e« Discharge to Alternatives D1 and D2 (ORWportion of Black Earth Creek) are the nost
difficult to inplement admnistratively. The ORWis very sensitive environnmental |y and
a discharge to this segnent is unlikely to be approved by the WDNR  Water tenperature
and vol une concerns as well as water quality concerns nust be addressed for any
di scharge to these locations. These locations are closest to the landfill and require
the least |and disturbance for building a discharge line

« Aternative E (infiltration gallery) nmay be difficult to inplenent admnistratively.
The only acceptable gallery |ocations are downgradient of RHL and location is further
limted by roadways and surface water bodies. It is estimated that a m ni rum 250 foot
setback froma surface water body or roadway i s necessary to minimze potentia



di sturbances between the discharge |ocation and these other areas.
acres of land is needed for the gallery as well

Alternative F may be difficult to inplenent technically.

A m ni nrumof 2

as access to the property.

Alternative F is an

i nnovative technol ogy and has nore unknowns associated with it than the other

al ternatives.

Pump tests in both the extraction and injection well areas are needed as

well as treatability studies associated with enhancing the in-situ biodegradation.

Alternative F has additional

&M i ssues conpared to surface water discharge

alternatives. It is likely that Alternative F would be considered an on-site action

and no permts woul d be necessary (under federal

Water Supply Alternatives

All

wat er supply alternatives are inplenentable.
i npl enent .
installation,

Alternative Gis next easiest froma technical
operation and nai ntenance of small

authority).

Alternative A, No Action, is easiest to
st andpoi nt because it invol ves
scal e treatnment systens which are readily

avai | abl e and have been denonstrated to effectively treat the contam nated groundwater.
Alternative Hwould be nore difficult to inplenent because | arger scale construction would be
required for a comunity well

7.

Cost s

Cost Sunmary

Description

SOURCE CONTRCL ALTERNATI VES

A
B.
C

GROUNDWATER EXTRACTI ON, TREATMENT, AND DI SCHARGE ALTERNATI VES

D1

No Further Action
Limted Action 1
Construct a Conposite
Cover on Landfill

Di scharge to BEC via
Drai nage Ditch, SE, of
landfill

Di scharge to BEC at Twin
Val | ey Road

Di scharge to BEC at Oross
Pl ai ns

Di scharge to East Fork of
Pheasant Branch Creek

Di scharge to an
Infiltration Gallery

Di scharge by Injection
Vel ls

and a pi pi ng network system

Tot al Annual
Direct oM (9$)
Cost (%)
0 100, 000
7,000 100, 000
2,876, 000 75, 000

706, 000 164, 000
903, 000 164, 000
1,474,000 162, 000
750, 000 162, 000
1,116, 000 154, 000
576, 000 157, 000

Pr esent
VWrth ($)

1,376, 000
1, 383, 000
3, 908, 000

2,963, 000

3, 160, 000

3, 704, 000

2,980, 000

3, 236, 000

2,737,000



WATER SUPPLY ALTERNATI VES

G Supply I ndividual Water 220, 000 62, 500 1, 080, 000
Treatment Units (ea. (ea.
6, 000) 2,500)
H  Construct Comunity Well 783, 000 50, 000 1, 471, 000
TOTAL, SELECTED ALTERNATI VES 810, 000 319, 000 5, 207, 000

1 Shading = Selected Alternatives
M2DI FYI NG CRI TERI A

Al ternatives which satisfy the Threshold and Prinmary Balancing Criteria are then eval uated
according to the Modifying Criteri a.

8. U S. EPA Acceptance

The WDNR i s the | ead agency on this case and authors this ROD. EPA has been the support
agency for the RI/FS and has reviewed this ROD. This RI/FS has been a fund financed action
and therefore, EPA's concurrence is necessary. EPA concurs with this action and the letter
of concurrence is attached.

9. Comunity Acceptance

A Proposed Plan was prepared and rel eased to the public on February 6, 1995. A 30 day public
comrent period was conducted between February 13, 1995 and March 14, 1995. A public hearing
was held on the proposal on February 23, 1995. The substantive concerns of the public
included: the innovative nature of the Alternative F, the possible inpacts of a residentia
devel opnent adj acent and upgradi ent of the Site, concerns for any discharge to Black Earth
Creek, and possible effects of the proposed groundwater extraction causi ng dewatering of
private wells in the area. Commrents and responses to those comments are described in greater
detail in the Responsiveness Summary attached to this ROD. Al coments to the Proposed Pl an
have been consi dered and the concerns are adequately satisfied w thout changes to the
proposed renedy.

| X.  THE SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, as amended by SARA, and the NCP, the
detail ed anal ysis of the alternatives and public coments, the Wsconsin Departnent of

Nat ural Resources, in consultation with EPA, believes that Alternatives B, F, and G the

sel ected renedy, will be the nost appropriate remedy for this Site. The selected remedy will
be protective of human health and the environnent, conply with ARARs, be cost effective, and
wi Il use permanent solutions to the maxi numextent possible. The selected renedy for the
Site includes the foll ow ng:

Source control Alternative B:

. Deed restrictions and zoni ng nodifications,

e Wirning signs posted around the perinmeter of the property,

e Miintenance of the existing single barrier (clay) cap, vegetation and surface run-off
control s,

e (Operation and nmai ntenance of the existing landfill gas extraction and destruction
system and | eachate extraction and off-site treatnent and di sposal system and

e Goundwater nonitoring of selected monitoring wells and private home wells.



G oundwat er Extraction and Treatnent Alternative F

e Extraction of the nost highly contam nated groundwater (greater than 200 ppb tota

VOCs) in the vicinity of the landfill and treatnent of groundwater to neet applicable
groundwat er di scharge standards,
e« Injection of the treated water into the aquifer upgradient of the landfill to stinulate

in-situ biodegradati on of degradabl e conponents of the contam nation, and
« Mnitoring and eval uation of the effectiveness of the groundwater extraction, treatnent
and reinjection systemin achi eving progress toward cl eanup standards

Water Supply Alternative G

e Supply a point-of-entry treatment systemfor any private well exhibiting contam nants
originating at the Refuse H deaway Landfill with concentrations exceeding NR 140
Enforcenent Standards (Federal MCLs) or that are believed by the WONR and EPA to be
immnently at risk for exceedi ng those standards.

e Construct a coomunity water supply well if the nunber of homes requiring replacenent
wat er supplies nakes Alternative H cost effective.

Wth the exception of the deed restriction/zoning nodification and warning signs, Aternative
B has al ready been inplenmented at the Refuse H deaway Landfill. Therefore, once the deed
restriction/zoning nodification and warning signs are in place, the prinmary Source Contro
activity will be operation and mai ntenance of the existing clay cap and surface vegetation
cover and | eachate and gas extraction system Mnitoring of these systens nmay indicate that
changes/ additions to these systens are needed in the future to optinally run the extraction

systens and protect human health and the environment. At this tinme the landfill has a fairly
good vegetative cover. Any necessary reseeding of the cover should include consideration of
pl ant species that would provide wildlife habitat on and near the landfill, within the

constraints of the cap integrity and post-renedi ati on | and uses.

In performing this remedy, all prelimnary field testing (such as aquifer punp tests) and al
construction activities for renedial support activities and groundwater treatnent facilities
(e.g., roads, pipelines, staging areas) will be acconplished by avoiding inpacts to fish and
wildlife habitats. If any fish or wildlife habitat is negatively affected, the danage will
be restored/replaced to the extent practicable

Alternative Fwill require, at mninmum two aquifer punping tests to determ ne the proper

pl acenent and design of the projected four extraction wells on the west and south sides of
the landfill and the two injection wells on the east side of the landfill. Aquifer and
groundwat er sanples will be necessary for conducting bench scale treatability tests for
optim zing the above ground treatnent plant design and the in-situ degradation conponent of
the remedy. It is likely that field pilot tests of the extraction, treatnent and injection
systemw || be necessary. Design of the field testing programw |l need to address treatnent
and di scharge of water (both clean and contam nated water) during the aquifer punping tests
and other field activities that may generate waste water. Al waste waters generated are
likely to require containerization and testing for contam nants with approval for a short
termdi scharge to Madi son Metropolitan Sewerage District or sone other discharge |ocation.

After design and required agency approvals, Alternative F will require installation of four
extraction wells at the landfill punping groundwater at approxinmately 45 gallons per mnute
with a goal of capturing all groundwater contam nated above 200 ppb total VOCs. It is
expected that this will adequately contain the source of the contam nation and cut off the
downgr adi ent plune fromadditional contam nant input. A nonitoring systemwl|l need to be
desi gned to evaluate the effectiveness of the capture system The estinmates for cleanup of
the plunme downgradi ent of the landfill (20 to 40 years) depend upon conpletely severing the
escaped plune fromthe source of the contam nation. Natural attenuation processes of

di spersion, degradati on and adsorption should renedi ate the plune downgradi ent of the
landfill in 20 to 40 years (the equivalent of one to two aquifer flushings). It is difficult
to determne howlong it will take to clean up the contam nated aquifer beneath the | andfil
because it is not known how long the landfill will continue to | each contam nants into the



gr oundwat er .

Design of the treatnent plant will be based on the influent contami nant concentrations from
the aquifer punp test for the extraction wells as well as on final water quality effluent
limts and BAT for discharge into groundwater as determined by the WONR It is expected that
the treatment systemwill consist of

« a flow equalization tank

e« a chemcal precipitation step

« a flocculation tank, clarifier and in-line filter to renmove the nmetal precipitates from
the chemical precipitation treatnent,

e« an air stripper for VOC renoval, an activated carbon adsorption systemfor renoval of
SVQCs and pesticides, if necessary, and

e an ion exchange step to renove trace netals, if necessary.

Because only one SVOC and two pesticides were detected at low levels in groundwater, it is
possi ble that further analysis will show that activated carbon adsorption is not necessary.
In addition, ion exchange nmay not be necessary depending on the influent concentrations, the
effectiveness of the chenmical precipitation step and the effluent limts. The goal of the
final groundwater treatment systemis to reduce contam nants in groundwater such that hunan
health and the environnent are protected, ensure that ARARs are net and ensure that the
injection systemfunctions as effectively as possible. Special treatnent approaches nay be
necessary to keep the injection wells fromclogging with Precipitates, suspended solids,
bacteria, etc. Therefore, the final design of the treatnent plant and the technol ogi es used

may differ fromthose listed above. 1In addition, treatability studies nmay indicate that
material s other than oxygen woul d be useful to stimulate in-situ degradation of the
groundwat er contamnants. If this is the case, the treatnment plant nay include feed systens

to add the appropriate concentrations of naterials to the effluent water before injection
into the groundwater.

Alternative Fwill require the installation, operation and nai ntenance of an injection well
system It is proposed that two injection wells be installed upgradient (east) of the
landfill and that 45 gpmof treated water be punped into these wells.

An aquifer punp test(s) will be required to properly site these injection wells such that the
sand and gravel aquifer can reliably and over tinme accept the anticipated flow volunme. It is
possible that nore than two injection wells will be needed or that their location will need
to be adjusted. A nonitoring systemw ||l need to be designed that nmonitors the effect of the
injection of treated water on the aquifer flow systemand confirns that treated groundwater
does not significantly alter aquifer flow patterns, as projected in the 1994 groundwater
nodel i ng study (Numerical Evaluation and Design of a Wllfield). The injection wells wll
need nai ntenance to prevent excessive head build up, this would likely require acid treatnent
of the wells on a periodic basis.

It is not expected that the groundwater plunme will nove beyond its present boundaries
However, private hone wells nay becone contaminated in the future if the plune does nove or
if wells are developed in the existing plunme. |In addition, one honme/business well is
currently contam nated but not in use. |f the hone/business owner w shes to put the well
back in use or install a newwell on the property, treatnent of the water woul d be necessary.
This remedy calls for installation of point-of-entry (POE) treatment systens at private wells
that are inpacted with contam nants fromthe Refuse H deaway Landfill above NR 140
Enforcenent Standards (Federal MCLs) or that are immnently at risk of becom ng contam nated
above NR 140 ESs. |If it appears that the nunber of residences likely to be affected by the
contam nation fromRKL woul d nake it cost effective to install a comunity water supply well,
then VWDNR and EPA shoul d consider installing a comunity water supply well (Alternative H to
serve the hones

Periodic reviews (usually every 5 years) of renedy perfornance will be necessary to evaluate
all renedial actions undertaken at the Site conpared against the cleanup objectives. These
reviews will provide recommendati ons on inplenenting additional remedial actions, such as



installation of additional groundwater or gas/leachate extraction wells and/or adjusting
current systemoperations. This revieww ||l also help evaluate time franes to reach cl eanup
obj ecti ves.

The remedi al action objectives (RAGCs) and clean-up goals for this renedy are presented in
Section VI1 of this ROD. The renedial action objectives include:

Source Control RAGs:

e Prevent direct contact with landfill contents:
¢« Mnimze contam nant | eaching into groundwater;
e« Prevent mgration of landfill gas;

e« Control surface water run-off and erosion; and,
e« Attain conpliance with all identified Federal and State ARARs.

G oundwat er RAGs:
e« Attain NR 140 PALs for all groundwater affected by RHL at and beyond the | andfill
boundary;
¢ Reduce the potential for exposure to contam nants in groundwater; and,
e« Attain conpliance with all identified. Federal and State ARARs.
Wat er Supply RAGs:
e Provide potable water to residences with inpacted private well water.
WDNR and EPA believe the selected renedy will achieve the remedial action objectives. The

remedy is protective of hunman health and the environnent, neets ARARs, is cost effective and
i s pernmanent.



COST SUMWARY FOR THE SELECTED REMEDY
Capital Costs Esti mat ed Cost

Source Control, Aternative B

Deed Restrictions $ 1, 000
Zoni ng Modi fication $ 5, 000
Construct & Install Warning Signs $ 1, 000

G oundwat er Extraction & Treatnent, Aternative F

GW Extraction/ Treat ment System $ 376, 000
Install Injection Wlls $ 8, 000
Subsurface Pipeline to Injection Wlls $ 15, 000
Property Acquisition $ 10, 000
Mobi i zat i on/ Denobi | i zati on $ 41, 000
G her Direct Costs

Permitting & Design $ 45, 000
Construction Oversi ght $ 36, 000
Cont i ngency $ 45, 000

Supply Individual Water Treatnent Units, Aternative G

Purchase/Install Individual Water Treatnent

Units (25 @$6, 000 ea.) $ 150, 000
Purchase & Set up Conputer & Software to

Track & ID New Wl ls in Area $ 6, 000
Mobi | i zati on/ Denobi | i zati on $ 16, 000
O her Direct Costs
Permtting & Design (10% of Capital Costs) $ 17, 000
Construction Oversight (8%of Capital Costs) $ 14, 000
Conti ngency (10% of Capital Costs) $ 17, 000

TOTAL CAPI TAL COST $ 810, 000



COST SUMVARY FOR THE SELECTED REMEDY (conti nued)

Operation and Mi ntenance Costs
Source Control, Alternative B

Annual [|nspection of Landfill Cap
&M Leachat e/ Gas Col | ection System
LF Gas Sanpling & Analysis
Of-Site D sposal of Leachate

Sem - annual G oundwat er Mnitoring
(21 wells)

Annual Private Wll Mnitoring (12 wells)

G oundwat er Extraction & Treatnent,

G oundwat er Extraction & Treatnent System

Mai nt enance of Injection Wlls
Monthly Water Discharge Sanpling &
Anal ysi s
Supply Individual Treatnment Units,
Equi prrent O8&M
TOTAL ANNUAL O&M

TOTAL COSTS

Alternative F

Alternative G

Annual Cost

75, 000

25,000

140, 000
5, 000

12, 000

62, 500

319, 000

$ 5, 207, 000

(Net Present Worth cal cul ated using a 6% di scount rate)



X.  STATUTORY DETERM NATI ON

The sel ected remedy nust satisfy the requirements of Section 121 of CERCLA to:

protect human health and the environnent,

comply with ARARs,

be cost effective,

use pernmanent solutions and alternate treatment technol ogies to the maxi mum extent
practi cabl e, and

e. satisfy the preference for treatnent that reduces nmobility, toxicity, and volunme as a
princi pal element of the renedy or document in the RCD why the preference for treatnent
was not satisfied.

aoop

The inplementation of Alternative B, F and G satisfies the requirenments of CERCLA as detailed
bel ow

A, Protection of Human Health and the Environnent

The sel ected remedy provides protection of human health and the environnment by addressing
source control of landfilled wastes, groundwater contanination and providing alternate water
supplies if private water supplies in the area becone contaninated. Source control includes
wast e containment, |eachate treatment, control and destruction of landfill gases and
operation and mai ntenance of these systens. In addition, warning signs and a deed
restriction/zoning nodification will protect potential trespassers and future use of the
Site.

G oundwat er extraction, treatment and injection for in-situ biodegradation will contain the
source of the groundwater plune, allow the downgradient plune to dissipate due to natural
attenuation, flush the aquifer with clean water and stinulate natural nicrobes to break down
contam nants in the aquifer. Treatnent of groundwater will ensure that the air nedia as well
as the groundwater are protected into the future. By avoiding any discharge or inmpact on

Bl ack Earth Creek, this renedy protects a fragile environnental resource while addressing the
cont am nated aquifer.

The remedy provides a contingency in case private water supplies becone contam nated in the
future. Point-of-entry treatnent systens have proven effective at two homes near the RHL.
Instal l ati on of POE systens on any well that becomes contami nated above NR 140 ES (Federal
MCL) limits will ensure the protection of public health. It is expected that a POE system
will be installed at the Randall Swanson residence if a State-conplying water supply well is
installed on the property.

B. Attai nnent of ARARs

The selected renmedy will be designed to neet all applicable, or relevant, and appropriate
requi renents under federal and state environmental |aws. Because the Refuse H deaway
Landfill will be conducted under federal authority, a CERCLA on-site permt exenption is
avail able. Only the substantive aspects of permts and approvals required to inplenent the
remedy nust be conplied with. The primary ARARs that will be achieved by the sel ected
alternative are:

1. Action specific ARARs

Resour ce Conservation and Recovery Act, as anmended [42 U S.C. Sec. 6901 et seq.]; Wsconsin
Environnmental Protection Law, Hazardous Waste Management Act [Ws. Stat. Sec. 144.60-74]

Mbst RCRA requirements are administered under the State of Wsconsin's inplenenting

regul ations. WDNR does not have sufficient evidence to denonstrate that |isted RCRA wastes
were disposed of at the Site. RCRA requirenents are therefore not applicable to the Site,

except to the extent that new hazardous wastes (such as treatnent residuals) are generated



during the course of the remedy. This remedy will conply with the followi ng applicable
requi renents:

Ws. Adm Code NR 605; 40 CFR 261 - ldentification of Hazardous Wastes. This code provides
requirenents for determ ning when a waste is hazardous. The substantive requirenents of
these regulations will apply to any on-site TCLP testing of treatnent residuals which may be
di sposed of off-site. No waste excavation is anticipated during this renedy.

Ws. Adm Code NR 615; 40 CFR 262 - Standards Applicable to Generators of Hazardous Waste
This code provides requirenents for the shipnment of wastes to treatnment, storage or di sposa
facilities. These requirements may apply to on-site preparations for off-site shipnment of
treatment residuals and other wastes.

Ws. Adm Code NR 620; Departnent of Transportation Hazardous Materials Transportation Act
[49 U S.C. Sec. 1801]; 40 CFR 263 - Standards Applicable to Transporters of Hazardous Waste.
This code requires record keeping, reporting and nani festing of waste shipnents. These
requirenents nmay apply to on-site preparations for off-site shipnent of treatnent residuals
and ot her wastes.

Ws. Adm Code NR 630.10-17; 40 CFR 264, Subpart B - Ceneral Facility Requirenents. This
code establishes substantive requirenents for security, inspection, personnel training, and
material s handling which are rel evant and appropriate to on-site activities involving
handl i ng of hazardous nmaterials. These requirenents nmay apply to on-site preparations for
off-site shipnent of treatnent residuals and ot her wastes.

Ws. Adm Code NR 630.21-22; 40 CFR 264, Subpart D - Contingency Plan and Energency
Procedures. This code establishes substantive requirenents for energency planni ng which are
rel evant and appropriate for on-site activities which nay invol ving handling of hazardous
subst ances.

Ws. Adm Code NR 675; 40 CFR 268 - Land Disposal Restrictions. This code requires that
hazar dous wastes cannot be | and di sposed unl ess they satisfy specified treatnent standards
and i nposes record keeping requirenents on such wastes. These requirenents apply to on-site
activities related to off-site disposal of any treatnent residues or other hazardous wastes.

W sconsin Environmental Protection Law, Subchapter 1V - Solid Waste [Ws. Stat. Sec.
144. 43- 47]

Ws. Adm Code NR 504; RCRA Subtitle D Landfill Location, Performance, and Design Criteria -
This code specifies |locational criteria, performance standards and m ni num desi gn
requirenents for solid waste disposal facilities.

Ws. Adm Code NR 504.04, 506.08(6), 506.07, 508.04 - Landfill Gas Control - These codes
establ i sh standards for landfill gas control and nonitoring practices. These requirenents
apply to the landfill gas recovery operations at the Site

Ws. Adm Code NR 506.08 - Additional dosure Standards - This code requires runoff control

fromclosed portions of a landfill. These requirenents are relevant and appropriate during
construction activities at the Site. Al so establishes hazardous air contani nant control for
facilities over 500,000 cubic yards.

Ws. Adm Code NR 504.07, 506.08, 514.07, and 516 - Landfill Cosure Requirenents - These
codes establish substantive requirenents for design, operation and nai ntenance of |andfil
caps which are relevant and appropriate to the | ong-term mai ntenance of the existing cap

Ws. Adm Code NR 508 - Landfill Mnitoring, Renedial Actions and In-field Conditions Reports
- This code specifies nonitoring requirements for groundwater, |eachate, gas, surface water
and air



Ws. Adm Code NR 700-736 - Investigation and Renedi ati on of Environnental Contam nation -
This code specifies standards and procedures pertaining to the identification, investigation,
and renedi ati on of sites.

Qccupational Safety and Health Administration (OSHA) - Regul ates worker safety.
Clean Water Act of 1977, as anmended [33 U S.C Sec. 1317]

Ws. Adm Code 108 and 211; 40 CFR 403 - Pretreatnent Standards - These codes prohibit

di scharges to POTW whi ch pass through or interfere with the operation or perfornmance of the
POTW The substantive requirenments of these regulations apply to the | eachate which is

coll ected and di scharged to Madi son Metropolitan Sewerage D strict.

Ws. Adm Code NR 147, NR 214- Pollution Discharge Elimnation - These codes require point
source discharges to obtain a permt fromthe WONR  Substantive requirenents of this pernmit
woul d have to be net.

Safe Drinking Water Act

Ws. Adm Code NR 812.05; 40 CFR 144-148 - Underground Injection - This code specifies
requirenents pertaining to groundwater injection to renediate soil and groundwater; also
specifies private well construction.

Ws. Adm Code NR 812.37; 40 CFR 144-148 - Water Treatnent - This code specifies requirenents
for point-of-entry treatnent systens. Wsconsin Departnment of Industry, Labor, and Hunan
Rel ati ons (ILHR 84) specifies plunbing product requirenents for use of PCE systens.

2. Chemcal Specific ARARs

Gean Air Act [42 U S.C Sec. 7401 et seq;]; Wsconsin Environnental Protection Law,
Subchapter II11- Air Pollution [Ws. Star. 144.30-144. 426]

Ws. Adm Code 404, 415-449; 40 CFR 50 - Emi ssions Standards. These codes establish standards
for em ssion of pollutants into anbient air and procedures for neasuring specific air
pollutants. Goundwater treatnment requires renoval of VOCs before injection. The need for
treatnent of air em ssions produced by this process woul d be eval uated based on substantive
requirenents of Ws. Adm Code NR 445. |f enmi ssions are expected to exceed those standards,
the selected remedy will include treatnent of air em ssions.

CSVEER Directive 9355.0-28

This directive controls of air emi ssions fromsuperfund air strippers at superfund
groundwat er sites. The emi ssion thresholds are: 3 Ib/hr or 15 | b/day or a potential rate of
10 tons/yr of total VCOCs.

Resour ce Conservation and Recovery Act (RCRA), as anended [42 U S.C. Sec. 6091 et seq.];
W sconsin Environmental Protection Law, Hazardous Waste Managenent Act [Ws. Star. Sec.
144. 60- 74]

The followi ng RCRA regul ati ons are not applicable but are relevant and appropri ate.

40 CFR 265.1032-33 - Air em ssion standards for process vents. This regulation establishes
em ssion standards for certain air stripper operations. Air stripper emssions at RHL are
expected to neet applicable standards under these regulations. As with the Cean Air Act
st andards descri bed above, treatnent of these air stripper em ssions would be included if
necessary to neet RCRA air em ssion standards.

Safe Drinking Water Act [40 U S. C. Sec. 300 et seq.]



Ws. Adm Code NR 109; 40 CFR 141 - Maxi num Contam nant Levels (MCLs) - MCLs establish
drinking water standards for potential and actual drinking water sources. MCLs have been
exceeded at the Refuse H deaway Landfill property, for a distance up to 1,500 feet upgradient
of the Site and a distance approxinmately 3,800 feet downgradient of the landfill. Three
private water supplies have been affected by contam nants fromthe Site. The selected renedy
is intended to achi eve conpliance with MCLs and non-zero Maxi mum Cont am nant Level Goals.

Ws. Adm Code NR 140 - G oundwater Quality Standards - This code provides for groundwater
qual ity standards including Preventive Action Limts (PALs), Enforcenent Standards (ESs) and
(Wsconsin) Aternative Concentration Limts (WACLs). The selected renedy is intended to
achi eve conpliance with PALs at and beyond the waste boundary (edge of waste). To the extent
it is subsequently deternmined that it is not technically or economcally feasible to achieve
PALs, NR 140. 28 provi des substantive standards for granting exenptions fromthe requirenent
to achi eve PALs. Such exenption |levels may not be higher than the ESs.

Clean Water Act of 1977, as anended [33 U . S.C Sec. 1311-17]; Wsconsin Environmenta
Protection Law, Subchapter Il - Water and Sewage [Ws. Star. Se. 144.02-27]

Ws. Adm Codes NR 102, 105, and 220 - Surface water quality standards. NR 102 prohibits
toxi c substances in surface waters at concentrati ons whi ch adversely affect public health or
wel fare, present or prospective water supply uses, or protection of animal life. NR 105 sets
conmpound-speci fic surface water quality standards. The selected remedy will achieve
conpliance with any substantive requirenents of these regulations that constitute ARARs for
di scharge to on-site groundwater, including NR 220, Ws. Adm Code WPDES Best Avail able
Technol ogy (BAT) requirenents at the point of injection to groundwater

Ws. Adm Code NR 207; 40 CFR 131 - Anbient Water Quality Oriteria. Establishes pollutant
concentration limts to protect surface waters. These and other water pollution discharge
limts are adm nistered under the Wsconsin Pollutant D scharge Elimnation System (WPDES)
permt program The selected remedy woul d satisfy both general and specific substantive
requirenents for discharge to on-site groundwater through injection wells. Any waste

di scharged to a surface water nust, if necessary, be treated to satisfy these standards prior
to discharge. These treatnent requirements are adm nistered under NR 200 and 220, Ws. Adm
Code. Any new discharge to an CRWor ERWcl assified streamnust neet the requirenents of NR
207, Ws. Adm Code, Water Quality Antidegradation. The substantive requirenments of these
regulations will apply to extracted groundwater to be di scharged

3. Location Specific
Clean Water Act of 1977, as anended [33 U S.C Sec. 1344]

Ws. Adm Code NR 103 - Water Quality Standards for Wetlands; Executive Oder 11990 and 40
CFR 6 - Protection of Wtlands - These requirenents provide protection against |oss or
degradation of wetlands. A wetland is |ocated southeast of RHL. The proposed renedy shoul d
not have an adverse inpact on the nearby wetl and

C. Cost Effectiveness

The sel ected remedy provides for overall cost effectiveness. The conbination of source
control using the existing clay cap and groundwater extraction and treatnent provides overal
protection of human health and the environnent into the future and achieves this in a
cost-effective manner. The estimated tinme for clean up of the downgradi ent groundwater
contami nation is 20 to 40 years under all landfill capping/groundwater extraction scenarios
considered. The estimated cost of the selected renedy, $5,207,000, is the nost cost
effective conbination of the Alternatives eval uated.



D. Use of Permanent Solutions and Alternative Treat ment Technol ogi es

The sel ected renedy represents the best balance of alternatives with respect to the nine
eval uation criteria described in Section VIII and utilizes permanent sol utions and treat nent
technol ogi es to the nmaxi mum extent practicable. The selected renedy includes the innovative
technol ogy of in-situ biological treatment of aquifer contaminants in an effort to speed
groundwat er renediation and Iimt overall inpact on surroundi ng environnental resources.

E. Preference for Treatnent as a Principal El enent

The remedy provides for extraction and treatment of |eachate and landfill gas fromthe
landfill. Contam nated groundwater will also be extracted and treated and injected back into
the aquifer to stinmulate additional treatnent in-situ. Therefore, the selected renedy
satisfies the statutory preference for treatment as a principle element to pernanently and
significantly reduce toxicity, nobility, or volume of hazardous substances.



APPENDI X A

RESPONSI VENESS SUMVARY
Refuse H deaway Landfill Record of Deci sion
Town of M ddl eton, Dane County, Wsconsin

Thi s responsi veness sunmary has been prepared to neet the requirements of sections 113(k) (2)
(iv) and 117(b) of the Conprehensive Environnental Response, Conpensation, and Liability Act
of 1980 (CERCLA), as anmended by the Superfund Amendrments and Reaut horization Act of 1986
(SARA), which requires a response ". . . to each of the significant coments, criticisms, and
new data submitted in witten or oral presentations" on a Proposed Plan for remedial action.
The Responsi veness Sunmary addresses concerns expressed by the public, potentially

responsi bl e parties (PRPs), and governnental bodies, in comrents received regarding the
Proposed Plan for the renedial action at the Refuse H deaway Landfill.

Publ i ¢ Comment Peri od

A public conment period was held from February 13, 1995 through March 14, 1995, to allow
interested parties to comment on the Proposed Plan, in accordance with section 117 of
CERCLA. On February 23, 1995, a public neeting was held at the Town of M ddl eton Town Hall,
at which the Wsconsin Department of Natural Resources (WDNR) and the U.S. Environnental
Protection Agency (U S. EPA) presented the Proposed Pl an, answered questions and accepted
comments fromthe public. Commrents received during this period are included in this
Responsi veness Summary.

The Remedi al Investigation Report (R), Feasibility Study (FS) and the Proposed Plan for the
Ref use Hi deaway Landfill Site were released for public reviewin February, 1995. The

Adm ni strative Record was made available to the public prior to the comrent period, at the
Cty of Mddleton Public Library, the WONR central office in Mdison, Wsconsin, and at U S.
EPA's Region 5 office in Chicago, Illinois.

Community | nterest

There is a great deal of public interest in the Refuse H deaway Landfill. The WDNR conducted
an extensive public information programfor several years before Refuse H deaway becane a
Superfund Site. Public concern centers on protection of groundwater quality and private well
water, protection of Black Earth Creek as a high quality fishery, and the effect the landfill
has on | and values in the area.

Summary of Comments Recei ved and Agency Responses

The foll owi ng summari zes comrents received fromthe public during the February 23, 1995
public hearing or received in witten formduring the 30 day public comment period (February
13 to March 14, 1995).

Comrent: A deed restriction should be placed on the landfill property, the Site should be
condemmed and all activities not related to cleanup (including equipnent storage and shop
operations) should be prohibited at the Site.

Reply: The recomended renedy for Refuse H deaway Landfill includes a deed restriction to
limt devel opnent or future activities that may disturb the landfill cap or disturb remedi al
actions taken to protect the public and the environment. The property is currently owned by
John DeBeck who rents the non- landfill portion of the property to Speedway Sand & G avel for
truck/ equi pment storage and repair. The property is occupi ed everyday by enpl oyees of
Speedway Sand & Gravel. The Speedway enpl oyees maintain the access road to the property,
including snow renoval, and their presence hel ps deter potential trespassers. |n addition,
Speedway Sand & Gravel pays rent on the property to John DeBeck which is deposited into a



VWDNR account that goes toward paying for cleanup activities at the landfill. Wen the
groundwater renedy is in place, the activities of Speedway Sand & Gravel nay need to be nore
limted than at this tine due to space constraints and the possibility of interference with
operation of the wastewater treatnent system At this tine, the activities of Speedway Sand &
Gravel do not interference with managenent of the landfill Site and the landfill poses little
risk to the enpl oyees of Speedway.

Comment :  Speedway Sand & Gravel is believed to be renoving rock and sand & gravel fromthe
landfill property. This should be stopped i medi ately.

Reply: Contractors for the WDNR have worked at the landfill for the past 5 years. At no
tine have the contractors ever reported mining of the bedrock ridge i mediately northeast of
the waste mass or renoval of any sand and gravel or other natural materials fromthe
property. In addition, there is no physical evidence of quarrying on the Site - the exposed
bedrock is weathered. Renoval of rock or sand and gravel materials fromthe landfill is not
all oned and woul d be stopped if undertaken

Comment:  More cover soil and grass seeding should be added to the landfill cover as well as
tree plantings

Reply: The cover is maintained to elimnate, to the extent possible, soil erosion. A good

vegetative cover is essential to this goal. Additional topsoil and seeding will be added in
any areas of the landfill requiring this maintenance. Currently, the landfill cover is
heal thy and preventing erosion. Trees are usually not planted on a landfill surface because

the deep tree roots can penetrate the clay cap and create channels for surface water to
directly seep into the waste. To the extent practical, efforts would be nade to use pl ant
speci es native to southern Wsconsin that woul d provide good soil cover and wildlife habitat.

Comment: Al residential wells in the area, particularly south of the landfill, should be
tested for VOCs annual ly.

Reply: The groundwater flow and the VOC plune enmanati ng fromthe Refuse H deaway Landfil
have been wel |l delineated. The private hones that are in the path of the contam nated
groundwater will be tested annually under the proposed remedy. Testing of additional private
homes woul d be done if groundwater contam nation appears to ,threaten additional hones. The
groundwater nmonitoring that is in place at the landfill should adequately nonitor the
groundwat er plune, naking testing of non- threatened hones unnecessary.

Comment:  The Record of Decision should restrict quarry and asphalt activities across the
valley fromthe Refuse H deaway Landfill.

Reply: The Record of Decision can only address activities directly related to the Superfund
Site. The quarry and asphalt operations are not within the scope of this decision

Cogent: Devel opnent plans within the vicinity of the landfill should be restricted.

Reply: Again, the ROD can only address activities directly related to the Superfund Site
Devel opnent near the landfill is controlled by the Town of Mddl eton and ot her governnenta
authorities.

Comment: WI I private hone wells that are currently nonitored for VOCs continue to be
noni tored under the proposed renedy?

Reply: Yes. Al nonitoring currently conducted near the landfill Site will continue to be
carried out under the proposed renedy. The WDNR will continue all operation and nami ntenance
activities and well testing prograns until an agreenment is reached whereby Potentially
Responsi bl e Parties take over these activities. There will not be a gap in the Q&M or
nonitoring activities.



Comment: No potential date has been nentioned as to when the renedy will be put in place.
Homeowners near the landfill expect that the "red tape" will be cut through so that the
cleanup will occur as soon as possi bl e.

Reply: W do not know at this tinme when the proposed renedy WIl be undertaken. The tinme
frame i s dependent upon negotiations with the Potentially Responsible Parties and agreenent
on a Consent Decree. The WDNR and U.S. EPA will work to ensure that the remedy is put in
pl ace as soon as possible.

Comment: W would |ike additional information regarding deed restrictions on the landfill
property and any deed restrictions, rules or regulations that mght affect property in the
vicinity of the landfill. This should include any applicable state, federal or |ocal
restrictions.

Reply: The deed restrictions would constrain future owners of the landfill from di sturbing
the landfill cap or interfering with the gas/leachate collection systemor any other aspect
of the cleanup. The deed restrictions will only apply to the specific parcel of property
where the landfill is located and would not directly affect surrounding properties. The only
State rule affecting property near a landfill is a restriction on devel opi ng water supply
wells within 1,200 feet of a landfill boundary. The Town of M ddl eton or other governnental
bodi es nay choose to restrict certain devel opnent near a landfill. W know of no | ocal

governnent restrictions applying to the Refuse H deaway Landfill.

Comment:  The cost of discharging water to the ditch south of the Site seens excessively
high. In addition, if the treated water is safe for hunman use, it should not present a
problemif disposed into the creek.

Reply: The cost for discharge to the ditch south the landfill includes nonitoring and
investigation costs for the Qutstandi ng Resource Water portion of Black Earth Creek. These
costs are high because of the sensitive nature of the resource and the nonitoring effort that
woul d be required to ensure protection of the creek. The treated water will be very clean
and woul d neet discharge standards set by the WDNR  However, the restrictions on discharge
to the ORWportion of Black Earth Creek are due to possible inpacts on the cold water fishery

- these include water tenperature and vol une concerns as well as water quality concerns. In
addition, flooding potential in the upper watershed nay increase with a discharge to the
ditch south of the landfill. The selected renedy, Aternative F, Reinjection of Treated

Water to Enhance In-Situ Biorenediation, will avoid any inpact to Black Earth Creek and will
not inpact flood potential in the upper watershed.

Comment:  The existing nunicipal water supply in the Gty of Mddl eton shoul d be consi dered
for replacing any drinking water supplies around Refuse H deaway Landfill.

Reply: The Cty of Mddl eton nust nake the determination to extend their water supply system
to the Town of Mddleton. On March 20, 1995, Toby G nder, the Assistant Director and Manager
of the Water Wility for the Cty of Mddleton indicated that the Wility Master Plan woul d
need to be anended to all ow extension of a water supply main fromthe Cty of Mddleton to
the Town of Mddleton. The water main would need to be approximately 2.5 mles long and

woul d require several |ift stations. The cost for building this extension would be quite

high. In addition, M. Gnder indicated that a Gty of Mddleton ordi nance does not allow
utility service outside the city limts. Therefore, all land served by the water nmain woul d
be required to be annexed to the Gty of Mddleton. Finally, the Gty of Mddl eton woul d not
extend and annex land 2.5 nmles fromthe city limts and then try to in-fill. Rather,

devel opnent is done increnentally.

The WDNR and U.S. EPA do not control whether a nunicipality will extend its water supply, nor
can the agencies dictate the conditions of that extension. Therefore, the individual water
treatnent devices or comunity water supply well have been proposed as approaches to repl ace
wat er supply wells that could becone contami nated in the future.



Comment :  The proposed devel opnent on Airport Road might be a site for a community well
serving the devel opment and any contam nated hore Site

Reply: Devel opment of a water supply well approximately 1 mile north or northeast of the

landfill may be a good location for a water supply well for the proposed devel opnent
northeast of the landfill. The nmajor concern for threatened water supplies is about 1 nmle
sout hwest of the landfill, in the Deer Run Hei ghts subdivision. A comunity water supply

well to serve this area would nost likely be placed in the valley, several thousand feet
beyond the furthest expected extent of the groundwater contam nation

Comment:  Wile the chosen renedy is the best option froma practical and engi neering stand
point, the $5,207,000 cost is outrageous and it's doubtful that this anmount of noney will be
avail able to actually conplete the project.

Reply: The cost of the proposed renedy is quite reasonable conpared to the average cost of
Superfund cl eanups - which is $15 million to $20 mllion. WONR and U.S. EPA w || attenpt to
negoti ate an agreenent with users of the landfill to pay the cleanup cost. |If an agreenent
cannot be reached, the Site will be cleaned up using federal Superfund noney.

Comment:  Has the devel oper of the proposed 200 | ot subdivision and gol f course | ocated
northeast of the landfill contacted the WDONR about the proposal ?

Reply: Yes, the devel oper did contact the WDNR about the devel opnent. The devel oper was
told that there is a risk that the proposed 500 gpm hi gh capacity well for the golf course
will affect the groundwater contam nation and may draw contam nati on upgradient of its
present location. |f the groundwater contam nation does spread due to punping by the golf
course well or because of the density of private wells in the devel opnent, the devel oper may
be liable under Superfund |aws for the novenent of the contam nation and might therefore be
considered a Potentially Responsible Party. This nmeans the devel oper could be held liable
for the cleanup of groundwater contamination in the vicinity of the landfill.

Comment: If it is necessary to re-introduce water upgradient to flush the plune, why was the
cap placed on the landfill?

Reply: It is inportant to understand the functions of the cap verses the proposed groundwater
punp and treat system The cap limts, to the extent possible, surface water percolation
into the waste and the subsequent formation of |eachate. The |eachate noves through the
waste and is either renoved fromthe landfill (by punping to the |l eachate tank), is held in
the landfill as part of the "field capacity" of the waste, or noves through the waste and
into the groundwater. Wthout the cap, a nuch greater vol une of contam nated | eachate woul d
nove into the groundwater. The proposed groundwater renedy will renove contam nated
groundwater fromthe aquifer, treat it, and inject the treated water back into the aquifer
upgradient of the landfill. There is a significant anount of contami nation in the aquifer at
the present tine. The landfill cap slows the volune of contam nation that continues to nove
into the aquifer. By cleaning and reinjecting the groundwater, overall cleanup tine should
be faster because the reinjected water will help flush contam nants out of the aquifer and
will stimulate natural microbes in the aquifer to degrade ("eat") the contam nants within the
aqui fer. Therefore, groundwater is being treated above ground as well as bel ow ground

Comment: Wiy are the cost of the PCE treatnent systens at the Refuse H deaway Landfill
consi derably nore expensive than at other Superfund Sites?

Reply: Treatnent systens are devel oped for each Site independently and the design of the
treat nent system depends upon the contam nants involved and the chem stry of the natura
groundwater. For instance, iron and hardness (naturally occurring conpounds in groundwater)
can significantly affect the operation of a water treatnent unit. Wile the WONR has
installed Granul ar Activated Carbon PCE units at hones near Refuse H deaway Landfill, other
treatnent units woul d be acceptable if the units acceptably treat the VOC contanination to no
detection and provide reliable results over a |long term period



Comment: WI I nearby private wells beconme dry because of punping of groundwater at the
Ref use Hi deaway Landfill? If private wells do "dry up" because of the punping, what will the
VWDNR do?

Reply: The punping at Refuse H deaway Landfill should have no effect on private wells in the
area. The proposed 45 gpm punping-rate will affect groundwater flow within a short distance
of the landfill and will not result in significant "drawdown" of the water table. W have
nmade every effort to limt the anmbunt of water punped because excess water nakes the
extraction and treatnent systemless efficient (that is, a higher punping rate punps clean
wat er which then nmust be treated and di scharged). The closest well to the proposed punping
wells is 1,600 feet northwest of the landfill. Goundwater levels will drop no nore than 1
foot at 600 feet fromthe landfill. Areas beyond 600 feet fromthe landfill will be
negligibly affected by the punping system

If a private well becane dry or had sone other deleterious effect believed to be due to the
extraction system the WDNR and EPA woul d investigate to deternine the exact circunstances of
the problem If it was determned that the extraction systemwas causing the problem then
action would be taken to rectify the problem These actions could range from adjusting the
extraction systemat the landfill to taking action at the private well to fix the probl em

Comment :  The owner of the Sunnyside Seed Farm (Randall Swanson) feels that he's been
di scrim nated agai nst by the WONR because a PCE system has not been put in the hone on his
property, even though the WDNR has confirmed contamnation in his well.

Reply: The WDNR desi gned a PCE system for the Swanson property when systens were designed
for the Stoppleworth/Schultz properties. Unfortunately, the well on the Swanson property did
not neet WDNR standards. M. Swanson shut off the well rather than bring the well up to
standards. The proposed renedy calls for a POE systemto be installed at the hone on the
Swanson property if the existing well is brought up to standards or if a newwell is
constructed on the property. The WDNR has a "Wl | Conpensati on Program that provides for

rei nbursenment of up to 75% of costs for well replacenent when a private well becones

contam nated. M. Swanson may be eligible for reinbursenent of a portion of the cost of his
new wel | under this program

Comment:  Black Earth Creek should not receive discharged treated water. The upper Bl ack
Earth Creek valley has wet soils and flooding probl ens already w thout an added di scharge

Reply: The proposed renedy calls for injecting treated water back into the aquifer, thus
avoi ding a discharge of water to Black Earth Greek. The proposed renedy shoul d not have any
effect on Black Earth Creek.

Cogent: Has injection of treated water been used el sewhere? Are the places it has been used
simlar to the area near Refuse H deaway Landfill?

Reply: Injection of treated water is an innovative technology in Wsconsin. There are a few
cleanup projects that reinfiltrate (i.e., discharge the water to trenches and |l et the water
percol ate through the soil) groundwater back into the aquifer. Injection wells have been

used in a nunber of states around the country, including Florida and Texas. Wsconsin has
not used this technology in the past because WDNR regul ati ons prohi bited the use of injection
wells. |In Cctober 1994, the regulati ons were changed to allow the use of injection wells for
remedi ati on of contam nated soils and groundwater. The Refuse H deaway Landfill is the first
Site where this technology is being proposed. Because injection wells are allowed in other
states, there are consultants qualified in using this technology. Injection wells are
essentially the reverse of extraction wells, so the two types of wells are designed
simlarly. The greatest problemis finding the best place to install the injection wells to
ensure that treated water flows freely into the aquifer throughout the renedi ati on

Comment:  How will the WDNR know the extraction and injection systemis working?



Reply: The primary control will be nonitoring wells placed around the extraction and
injection locations. The flowrate and water quality will, of course, be nonitored. The
greatest concern will be whether the extraction wells are renoving water fromthe nost highly
contami nated portion of the aquifer as projected and whether the injection wells are flow ng
freely such that pressure does not build up in the injection wells. Water level wll be
neasured around the extraction and injection wells. These water |evel neasurenents will help
det erm ne whether the systemis functioning properly and if adjustnents in flow or

mai nt enance of wells is needed

Comment: Wiy was the synthetic cap not chosen as a renedy?

Reply: It was judged that the synthetic cap was not a cost effective renedy for this Site.
The synthetic liner woul d reduce the production of |eachate and eventually result in |less or
no | eachate being punped by the | eachate extraction wells. However, |leachate will continue
to be produced by the landfill and sone |eachate will leak into the groundwater regardl ess of
the cap option chosen. The synthetic cap would not result in groundwater cleanup or in the
groundwat er neeting state standards significantly earlier than will be the case w thout the
synthetic cap. The groundwater extraction and treatnent systemw || eventually neet state
groundwat er standards - it is estinmated to take 20 to 40 years to neet standards downgradi ent
of the landfill. The type of capping systemdoes not effect this cleanup time. Therefore
whil e the synthetic cap does produce | ess |eachate, the cost (over $2.8 mllion) is not
justified because it does not result in a quicker groundwater cleanup

Comment: WI | the PRPs pay operation and nmintenance costs for the existing PCE systens at
the two residences where the systens are currently installed?

Reply: CQurrently two home owners rely on PCE systens to renobve VOCs fromtheir hone wells.
The systens were installed and paid for by WDNR In 1992, operation and mai nt enance of the
PCE systens was turned over to the hone owners. Operation and mai ntenance of all existing
systens at the landfill is expected to be included in any consent agreenent signed between
the WDNR, EPA and PRPs. |If a consent agreenent is signed, we expect that this contract will
also include a provision for the PRPs to take over operation and mai nt enance of the existing
PCE units at the two hones in question

Comment: Wiy is the DNR and EPA so concerned with protecting the landfill cap at the Refuse
H deaway Landfill but are allowi ng 1,100 pilings to be driven through a landfill at Lake
Monona for building of the Madi son Convention Center?

Reply: The representatives of WONR and EPA for the Refuse H deaway Landfill are not famliar
with the issues surroundi ng the Madi son Convention Center. The Convention Center is not a
Superfund site. WDNR has reviewed the |Iand the Convention Center is being constructed on and
has issued the required approvals for construction of the Center.
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TABLE 1, RHL ROD

Page 1/4

SUMVARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES 1

Constituents

Benzene

Chl or of orm

1, 2- Di chl or oet hane

Ci s-1, 2- D chl or oet hene
1, 2-Di chl or opr opane
Tet rachl or oet hene

Tri chl or oet hene

Vinyl Chloride

ES PAL
5 0.5
6 6.6
5 0.5
70 7
5 0.5
5 0.5
5 0.5
0.2 0.02

P-3S

1/91

40

P-8S P-9S
1/91 1/91
20
41
21
7 16
16 9
160 440

P-9D P- 16D

1/91 1/91
7
32 19

1 Only post 1989 data is used in this table because pre-1989 data was not validated. The history of
noni tored between 1987 and 1991 while others were nonitored between 1990 and 1993.

1/91
7

10

14

28

68

wel |

6/91

14

18

51

57

testing varies for each well

P-17S

10/ 91

16

65

57

5/ 92

420

15

18

54

24

- sone wells were



TABLE 1, RHL RCD
Page 2/ 4

SUMVARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES

Constituents ES PAL P-17S P-18S P- 20SR
10/ 92 5/ 93 10/ 93 1/ 91 11/91 5/ 92 12/ 92 10/ 93

Benzene 5 0.5
Chl or of orm 6 0.6
1, 2- Di chl or oet hane 5 0.5 5.7
Ci s-1, 2- D chl or oet hene 70 7 1, 900 150 350
1, 2-Di chl or opr opane 5 0.5 17 13 9
Tet rachl or oet hene 5 0.5 18 20 14 5 7 6 6 8
Tri chl oroet hl ene 5 0.5 54 160 49

Vinyl Chloride 0.2 0.02 24 25 10



TABLE 1,

Page 3/4

RHL RCD

SUMVARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES

Constituents

Benzene
Chl orof orm
Tri chl or oet hene

Vinyl Chloride

Constituents

Tet r achl or oet hene

Constituents

Tet r achl or oet hene

Constituents

Tet rachl or oet hene

Trichl or oet hene

ES

0.2

ES

ES

ES

PAL

0.5

0.6

0.5

0. 02

PAL

0.5

PAL

0.5

PAL

0.5

0.5

1/91 6/91
9 7
7 6
525 470
1/91 6/91
9 8
1/91 6/91
6 6
P-26S P- 26D
1/91 1/91
38 28
7

11/ 91

37

<250

10/ 91

12

10/ 91

1/91

114

12

P-21S

5/ 92

56

P-22S

5/ 92

12

P-22D

5/ 92

6/ 91

130

17

11/ 92

41

10/ 92

12

10/ 92

10/ 91

150

21

5/ 93

5/ 93

5/ 93

P-27S

5/ 92

120

16

P-21D

10/ 93 1/91

10/ 93

10/ 93

10/ 92 5/ 93

130 64

15 8

10/ 93

50
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Page 4/ 4

RHL, RCD

SUMVARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES

Constituents

Tet r achl or oet hene

Tri chl or oet hene

Constituents

Tet r achl or oet hene

Constituents

Tet r achl or oet hene

Constituents

Tet r achl or oet hene

ES

ES

ES

ES

PAL

0.5

0.5

PAL

0.5

PAL

0.5

PAL

0.5

1/91

99

11

11/ 90

11/ 90

17

12/ 90

10

6/ 91

120

14

12/ 90

12

12/ 90

14

1/91

12

10/ 91

150

21

1/91

11

1/91

11

6/ 91

13

P-27D

5/ 92

130

17

P-311 A

6/ 91

13

P-31IB

6/ 91

13

P- 401

5692

14

10/ 92

54

15

5/ 92

13

10/ 91

12

10/ 92

15

5/ 93

72

32

10/ 92

15

5/ 92

10

5/ 93

16

10/ 93

91

12

5/ 93 10/ 93

15 13

10/ 92 5/ 92

16 14

10/ 93

10

10/ 93

14



Tabl e #2, RHL ROD Chenicals Detected in Private Wlls, Refuse H deaway Landfill

Schul tz Vel l
Conpounds RMI RMT RMT/ DNR DNR DNR DNR War zyn War zyn
1/ 21/ 89 2/ 29/ 88 2/ 29/ 88 3/ 14/ 88 3/ 16/ 88 8/ 5/ 88 10/ 89 1/90
Chl or oet hane 3.2 ND ND ND ND ND ND (19.0)
Di chl or odi f | uor oret hane NA NA NA NA NA NA 17. 17 9. 80
1, 1- Di chl or oet hane 1 6.3 6.2 6.3 3 6.9 5.4 2.91 3.30
1, 2- Di chl or oet hane NA NA NA NA NA NA < 0.500 < 0.500
Ci s-1, 2- D chl or oet hene NA NA NA 13 32 33 19.6 27.3
trans-1, 2- D chl or oet hene 28 46 47 ND ND ND ND ND
1, 2-Di chl or opr opane NA NA NA NA NA NA 0.941 1.34
Tet rachl or oet hene 24 27 28 27 26 21 10. 3 17.5
Tol uene ND ND ND ND ND ND < 0.500 ND
1,1, 1-Tri chl or oet hane ND ND 1.2 1.2 1.8 2.3 0.513 0.739
1,1, 2-Tri chl or oet hane 1.5 ND 0.5 ND ND ND NA NA
Tri chl or oet hene 8 8 7.7 4.6 8.9 8.7 5.78 8. 03
Tri chl or of | uor onet hane 0. 64 0.76 0.85 11 11 20 0. 957 1.23
Vinyl Chloride 3.6 6 6.1 ND ND ND ND (0. 842)

SI MON HYDRO- SEARCH



Tabl e #2, RHL ROD Chenicals Detected in Private Wlls, Refuse H deaway Landfill (Cont'd.)

St oppl eworth el |

Conpounds DNR DNR DNR DNR War zyn War zyn Hel | enbr and
2/ 29/ 88 3/ 14/ 88 3/ 16/ 88 8/ 5/ 88 10/ 89 1/ 90 8/ 93
Chl or oet hane ND ND ND ND ND (19.5) ND
Di chl or odi f1 uor onet hane NA NA NA NA 7.32 9.73 ND
1, 1- D chl or oet hane 2.1 4.9 3 3.2 2.56 2.43 1.4
ci s-1, 2-Di chl or oet hene NA 30 13 12 8. 82 8.03 6.6
trans-1, 2- D chl or oet hene 21 ND ND ND ND ND ND
1, 2-Di chl or opr opane NA NA NA NA < 0.500 < 0.500 < 0.500
Met hyl ene Chl ori de NA NA NA NA 0. 888 17. 4 NA
Napht hal ene NA NA NA NA 0. 562 ND ND
Tet rachl or oet hene 31.0 24 28 22 14.1 ND 15
Tol uene ND ND ND ND < 0.500 ND ND
1,1, 1-Trichl or oet hane 1.1 1.2 1.4 2.2 0. 619 0. 765 ND
Tri chl or oet hene 3.6 8.2 4.8 4.6 2.04 2.78 2.2
Tri chl or of | uor omet hane 0.95 14 9.6 16.8 1.14 1.23 ND
Vinyl Chloride 5.5 1.5 ND ND ND (0.507) ND

SI MON HYDRO- SEARCH



Table #2, RHL ROD Chenicals Detected in Private Wlls, Refuse H deaway Landfill (Cont'd.)

Swanson Vel |
Conpounds DNR DNR DNR War zyn
3/ 16/ 88 3/ 22/ 88 8/ 5/ 88 10/ 89
trans-1, 2- D chl or oet hene 1.5 1.5 1.4 ND
Tet r achl or oet hene 2.9 2.8 3.5 0.613
Tol uene ND ND ND < 0.500
Tri chl or oet hene 1 ND 1.2 NA
Tri chl or of i uor onet hane ND 1.1 2.3 NA
Not es:
NA = Not anal yzed
ND = Not det ect ed
@) = Sanpl e contains a conpound that elutes UPC the gas chronat ograph

earlier/later than the indi cated conpound.
The result is calculated against the internal standard response.
<0.500 = I ndi cates the conmpound was detected below the quantitation limt.
Al concentrations in ug/l.
1988 data from "Renedi al Action Report" (RMI, 1988b).

1989 and 1990 data from "Sanpling and Analysis of Residential Wells, InterimRenedi al
Measur es" (Warzyn, 1990b).

SI MON HYDRO- SEARCH



Tabl e #3, RHL RCD VOC Cont am nants of Concern in Landfill Gas

H ghest Level Detected in EPA
Ri sk- Based
Conpound On-Site Gas* Concentration in Anbient
(ppb) AT
(ppb)
Benzene 2,000 0.22
Tetrachl or oet hyl ene (PCE) 26, 000 3.1
Tol uene 26, 000 420
Tri chl or oet hyl ene ( TCE) 23, 000 1
Vinyl chloride 61, 000 0.021
Not es: Al values in parts per billion (ppb)
* War zyn Engineering, Inc. Gas and Leachate Extraction System Refuse H deaway
Landfill, Town of M ddleton, Dane County, Wsconsin. Engineering Design 13928.48. Prepared

for the Wsconsin Departnent of Natural Resources. Madison, Wsconsin: Wrzyn, August 1990.

and

Mostardi -Platt Associates, Inc. Landfill Gas System Destruction Efficiency Tests. A Gaseous
Study Performed for Warzyn Engineering, Inc. Refuse H deaway Landfill. M ddleton,
Wsconsin. Bensenville, Illinois: Mstardi-Platt, Septenber 30, 1991.

i EPA Region 111l risk based concentration table, April 20, 1994.
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Tabl e #4, RHL ROD G ound-Water Contam nants of Concern

Conpound Units ES PAL

Benzene ppb 5 0.5
Br onorret hane ppb NL NL
Chl orof orm ppb 6 0.6
1,2 Dichl oroet hane (1, 2- DCA) ppb 5 0.5
cis-1,2 Dichloroethene (cis-1, 2-DCE) ppb 70 7
trans-1,2 D chl oroethene (traas-1, 2- DCE) ppb 100 20
1, 2-Di chl or opr opane ppb 5 0.5
Tetrachl or oet hene (PCE) ppb 5 0.5
Tri chl or oet hene (TCE) ppb 5 0.5
Vinyl Chloride (VO ppb 0.2 0.02
Iron ppm 0.3 0.15
Manganese ppm 0. 05 0. 025
Bi s(2- et hyl hexyl ) pht hal at e ppb NL NL
Hept achl or ppb NL NL
4, 4- DDT ppb NL NL
Not es: ppb = parts per billion

ppm = parts per mllion

ES = Enf or cement St andard

PAL = Preventive Action Limt

NL = WDNR has not established an ES or PAL for this conpound

HYDRO SEARCH, INC. A Tetra Tech Conpany

H ghest
Det ect ed
Concentration

24
250
37

41
1900
640
21
530
320
525
1.45
2.28
92
0.012
0.075



Tabl e #5, RHL RCD

G oundwater O ean Up Standards for the Refuse H deaway Landfill

COVPOUND Preventative Action

Level
(ppb)

Benzene 0.5

Chl or of orm 0.6

1, 2- Di chl or oet hene 0.5

Ci s-1, 2- D chl or oet hene 7

1, 2-Di chl or opr opane 0.5

Tet rachl or oet hene 0.5

Tri chl or oet hene 0.5

Vinyl Chloride 0.02



Tabl e #6, RHL ROD Summary of H ghest Measured | nfluent G ound-Water Characteristics and WDNR Proposed Water Quality-Based Effluent Standards (Page 2 of 2)

Consti t uent

VOLATI LE CONSTI TUENTS

Benzene

Br onodi chl or onet hane
Br onorret hane

Chl or oet hane

Chl orof orm

1, 1- D chl or oet hane

1, 2-Di chl or oet hane

Di chl or odi f1 uor onet hane
1, 4- D chl or obenzene

1, 1- D chl or oet hene

ci s-1, 2-Di chl or oet hene
trans-1, 2- D chl or oet hene
1, 2-Di chl or opr opane

Et hyl benzene

Met hyl ene Chl ori de
1,1, 1-Trichi or oet hane
Tri chl or oet hyl ene

Tri chl or of | uor onet hane
Tol uene

Per chl or oet hyl ene
Vinyl Chloride

Xyl enes

Tot al
SEM - VOLATI LES/ PESTI ClI DES

Bi s(2- et hyl hexyl ) -
phthal at e

4,4 -DDT

Hept acht or

H ghest

Measur ed

| nfl uent
Concentrati ons

61

250
50
37
72
41

260

1,900
640
21
95
74
17
320
190
200
530
525
480

5, 783

ORW ORW ERW
Ef f | uent % Ef f | uent
Quality Renoval Quality

Requi r ed

1, 500
1,033
1,033
No limt
1,033
No limt
1, 800
1,033
1, 000
500
No limt
1, 800
105, 000
90, 630
46, 671
3, 667
3, 667
1,033
45, 600
500
123
No Limt

2,967

0. 0014

0.14

ERW

Re
Req

76.

%
noval
uired

OO 00O 0000000000000 oo

98. 1%
0

NR140
Ef f | uent
Quality

(PAL)

0.5
36

80
0.6

85
0.5
200
15

20
0.5
140
15
40
0.5
No limt
68. 6
0.5
0. 02
124

No limt

No limt
0. 04

NR140 %
Renoval
Requi r ed

99. 2%
99. 6%
98. 4%

98. 0%
23. 1%
0
0
99. 6%
96. 8%
97. 6%
0
79. 7%
0
99. 8%
0
65. 7%
99. 9%
99. 996%
74. 2%

WAar m Wat er War m Wat er
Fi sh Fish %
Ef f | uent Renoval
Quality Requi r ed
46. 7 23. 4%
29 0
29 88. 4%
No limt 0
29 21. 6%
No limt 0
29 29. 3%
No limt 0
33 0
16. 00 0
No Limt 0
5, 000 0
105, 000 0
3,333 0
1, 200 0
11, 000 0
120 62. 5%
29 84. 7%
36, 667 0
16. 33 96. 9%
3 99. 4%
No Limt 0
10, 000 0
0. 0001 99. 9%
0. 00047 96. 1%



Not es: Al units are g/l (ppb) unl ess otherw se noted.

+ = Di scharge to the ORWsegnment of Black Earth Creek woul d neet all discharge standards in Appendix C, Attachment B. Limts for substances that
do not occur naturally in Black Earth Creek (VOCs, SVOC, and Pesticides) are zero.

* = No data is available

** = Limts depend on naturally occurring conditions in Black Earth Creek.

ND = Not detected

ERW = Excepti onal Resource Vater

OorRW = Qut st andi ng Resource Water

pH and tenperature date include the | owest and hi ghest observed val ues.
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